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MODERN ELECTRIC POWER STATIONS. 


In an article on this subject in Cassier’s Magazine, Mr. 
Philip Dawson points out that it should be the engineer’s 
object to provide electrical energy at the switchboard at the 
lowest cost—including in the term cost, the items of interest 
and depreciation and running charges. Traction and lighting 
may be combined if the station be well designed to this end. 
A simple lighting station hardly runs in 12 months as much 
as 3 months’ equivalent of full load. A traction station, on 
the other hand, we are told, runs 9, 10, or even 11 months 
a year, because it runs 18 or 20 ane daily. Here we must 
disagree ; a traction station may run 20 hours daily for 365 
days, but it certainly does not run a continuous full load fot 
anything like 9 months, for its average load may be but a 
fourth or a third of its maximum load. We quite agree, 
however, that a traction station requires an economical class 
of plant. Its small load factor scarcely affects the size of its 
boilers, or economisers, or chimney ; all these are properly 
proportioned for their average load, 

The author’s figures for coal in a lighting plant are from 
03d. to 2°2d. per unit, while for traction they are given at 
009d. to 0°5d. per unit. This last item, however, has some- 
times been higher than 1°0d. Similarly the total generating 
costs are given as 1°0d. to 4°0d. for lighting, and 0°25d. to 
10d. for traction. This last figure again is sometimes 1°5d. 
and 1°8d. It may be true that the cost of producing power 
varies with the amount produced ; it does—inversely—to 
a great extent, but the amount produced is only partially an 
index of cost. A large output is indicative of a large load 
factor ina traction station, but the economy proper to a large 
output is only to be secured when the distributing system 
is in electrical connection throughout. Mr. Dawson rightly 
advises the concentration of as much power as possible in 
one station, but’he ought to emphasise quite as strongly the 
necessity for complete electrical connection of a whole system, 
which brings us to another point, the need of good work 
and material in the distribution system. Without such 
good work, the frequent failures of overhead equipment and 
cable work will prevent the connection of a large system of 


tramways into one electrical whole. It will therefore pay, 


and pay handsomely, to use the best material for equipment, 
in order to improve the load factor on a station plant and reduce 
costs, especially where fuel is dear. We could wish that Mr. 
Dawson’s demand for the use of good and economical plant 
were more universal. To this end he advocates, where 
possible, capital expenditure on coal-handling apparatus, 
ash conveyers, lubrication systems. He also. emphasises 
the importance of good governing of engines and 
so on, especially in parallel running. We think 
less of this than of uniformity between one engine and 
another, and are inclined to advocate the use of one maker's 
engines in a station. We would not preferably employ engines 
of considerable difference of design to run in parallel, 
Finally, Mr. Dawson states that the cost of power 
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for one station, as compared with two or more smaller 
stations of the same power, is from 30 to 75 per cent. lower. 
This requires some qualification. One station will undoubtedly 
be cheaper to work than two stations, except possibly where 
the one station is but a combination of two stations, each big 
enough to be run at minimum cost. But the cost of run- 
ning a large station will be greatly enhanced where the power 
distribution is not also wholly in parallel as above stated. 
We do not see any comparison between the work of a 
traction station and of a rolling mill—a favourite compari- 
son of writers, which to us is not @ propos. The idea seems 
to be to compare shocks. The traction engine herein has an 
easier time than the rolling mill or the marine engine. In 
governing quality, of course, the demands of the traction 
engine may be greater, but where similar engines and gene- 
rators run in parallel on the same bus bars, they appear both 
to be equally affected by load variation, and to preserve 
an equal speed of rotation and an equal voltage. Mr. Dawson 
may be—doubtless is—right in cases where dissimilar engines 
and unlike generators are run in parallel. 








Last week we ventured to impress upon 
Glasgow Exhibition. pritish electrical engineering firms the 
burning necessity of their being adequately represented at 
the Glasgow International Exhibition, which opens in May. 
Visitors to the Paris Exhibition of 1900 have complained 
that they were unable to profit by the inspection of certain 
exhibits, because the stands were either left for hours 
together without a representative of any kind in charge, 
or were under the control of one who knew but 
little about the things shown, and was thus for practical 
purposes of not much more service than a mere dummy 
would have been. This is by no means a new complaint. 
It has been urged against nearly all exhibitions within our 
recollection. There is now ample time to make such 
arrangements that no electrical engineering exhibit at 
Glasgow shall be open to this defect. If it pays at all to 
exhibit, it pays to do it well. 
By the way, in connection with this matter, we have been 
_ favoured by a firm of photographers with the intimation 
that they have acquired the concession of the exclusive right 
to take and sell photos within the buildings and grounds of 
the Exhibition. We presume, however, that such a con- 
cession has not been granted by the Exhibition authorities 
without there being a saving clause which admits of the 
Press taking its own photographs. If the concession is 
absolute and without exceptions—which we cannot think is 
intended—then it must be regarded as a wrong policy, and 
one which is open to the strongest deprecation. Things 
have changed materially since 1888, when the same firm 
secured a similar concession. A comparison of technical and 
other journals for 1888 and 1900 will prove how essential 
the unrestricted use of the camera is in recording develop- 
ment, 





Ir is evident that the Kew Observatory 

Tramways and authorities and the London United Tram- 
ways have been unable to settle the 

differences between them, and as far as we can learn, no cars 
have yet made a public appearance. Meanwhile the public 
is denied the benefits of a well-equipped and efficient tramway 
service, and the shareholders of the company are unable to 
obtain a return on a very large investment. We believe the 
Kew authorities have given more or less sanction for a few 
cars to be tried in the tramway depot, and that by the time 
these lines appear, tests will have been made under actual 
running conditions, We are quite aware that it is difficult 








to make comparisons between Kew and foreign observatori 


adopted towards electric tramways by an institution in 
Munich where magnetic observations are made. According 
to an American contemporary, the director of the Munich 
Institute, Dr. Ebert, demanded that if the disturbances from 
the local electric tramways became too great, the tramway 
company should supply a sufficient sum of money to the 
Institute to enable them. to purchase Deprez-d’Arsonval 
galvanometers, which would not be affected by the -strong 
magnetic field. It was found as a result of careful and 
prolonged investigations, that all electric and magnetic 
measurements could be conducted by means of these instru- 
ments, even when the street car line was in full operation, 
and that only the measurements of the earth’s magnetism 
were interfered with. But ordinary electric light 
and power circuits would cause this disturbance, and it was 
decided not to proceed against the tramway company, but 
to build a laboratory for these measurements out in the 
country. This entailed considerable expense, as the salaries 
of all the staff connected with this new laboratory had to be 
increased, so as to make it an inducement for them to live 
away from the city; but it was the only remedy. Such 
reasonable views as to the rights of research institutions 
form the strongest contrast to the attitude adopted by the 
Kew authorities. In connection with this matter it ought 
to be remembered that electric tramways are not the only 
source of magnetic disturbances at Kew; the records show 
all kinds of apparent disturbances, and it is said to be a fact 
that the most trivial causes are recorded as having caused 
slight disturbance to the recording instruments, such as 
“ washing steps,” “ So-and-so taking his bicycle out,” &c. 





In the Times of January 24th we read 
the report of a curious case relating to the 
right of a gas company to raise the price 
of gas without notice to its customers. The Mayor, &c., of 
Stepney were summoned by the Commercial Gas Company 
to obtain payment of thesum of £917 8s. for gas supplied. 
It appears that by the Commercial Gas Company’s Act of 
1875, Sec. 53, the company are allowed to raise the price of 
gas if the rate of dividend be reduced. The defendant 
Corporation paid Jess than ordinary consumers, and when the 
company raised the price to the latter, the parish price was 
not increased. It was contended on behalf of the defendants 
that inasmuch as they were under a quarterly agreement 
with the gas company, they were entitled to notice of 
any alteration in the price. In the course of his judg- 
ment, Mr. Mead said that he had come to the 
conclusion that under the agreement the gas company have no 
right to raise the price of gas without reasonable notice. If 
they wanted to raise the price, then they ought to have given 
the local authority reasonable notice to put an end to the 
existing agreement. All the sections which had been quoted, 
when taken together, pointed to a special agreement as to 
the sum which the company were to charge to the local 
authority. This case is only important to electrical supply 
companies in so far as it affects their right to charge an 
increased price for their current. Unless very special pro- 
visions are inserted in the private Act of an electric lighting 
company, it seems that they are not at liberty to vary the 
terms upon which they supply electric current upon every 
occasion. Such alterations can only be made if a local 
authority or the undertakers, at any time after the 
expiration of seven years after the commencement of 
the order, make a representation to the Board of Trade that 
the prices or methods of charge stated in the schedule or 
approved by the Board of Trade ought to be altered; the 
Board of Trade after holding an inquiry may make an order 
varying the prices. The price to be charged for energy 
supplied to public lamps must be settled by agreement 
between the local authority and the undertakers, or, in case 
of difference, by reference to arbitration, regard being had to 
the circumstances of the case and the distributing or other 
mains which may have been laid for the purpose, and the 
prices charged to ordinary consumers in the district. There 
does not seem to be any machinery in the Electric Lighting 
Acts to enable a question of this kind to be retried. 


Raising the 
Price of Gas. 









but it is, nevertheless, interesting to note the attitude 
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THE DEVELOPMENT 
OF THREE-PHASE WORKING IN THE 
TWENTIETH CENTURY. 





By VAL. A. FYNN, M.LE.E. 





Ir is with the greatest diffidence that I approach the task of 
predicting the probable extent of development of this 
youngest and highly important branch of the electro- 
tec'inical industry. Bearing in mind that electricity gene- 
rally has only been commercially applied since, say, 1880, 
thet the discovery of the principles underlying the parti- 
cu'w branch now under discussion only dates from the year 
1838, and that it was not until after the historical Lauffen- 
Fr .nkfort power transmission that the three-phase system 
came into frequent use, one may well pause before attemyit- 
ing to prophecy what stage of development this system will 
have reached at the end of the next 100 years. 

in the first 10 years of its existence it has made 
unparallelled progress; will it continue this triumphant 
course, or has-it come within such distance of its ultimate 
pe'fection that each successive stage will only be reached 
ski wly and at the expense of earnest and persistent work ? 
I: m inclined to think the latter is the case. 

By taking a sufficiently sanguine view it would be quite 
sale to predict a most wonderful future, and nobody would 
be able to prove to me the error of my ways, since long 
before the expiration of the term I would be safe beyond all 
rzument, 

[ will only attempt in what follows to briefly consider the 
cveral items which go to make up a three-phase trausmis- 
ion and distribution, point out what improvements are 
esirable, and those that may be looked for, and, finally, on 
that basis try to enumerate the principal cases in which the 
aplication of this system would seem to be consistent with 
the best economy. 

Little need be said about the prime movers, since any of 
the well-known motors to-day may be successfully used for 
driving three-phase generators, The choice of the motor in 
every particular case will entirely depend on the local con- 
ditions, and will be limited only by the necessity of obtain- 
ing a steady drive. Weare here dealing with alternators, 
aid will no doubt require satisfactory parallel running, the 
variation of speed during one revolution must therefore not 
exceed a small value, varying with the design of the alter- 
nator, It is well to remember when specifying the limit of 
such variations that it entirely depends on what percentage 
of the polar division this variation represents ; thus equally 
good results will be obtained if a variation of 1},th per 
revolution be allowed in the case of a 16-pole generator, and 
a variation of x}gth in the case of a 32-pole machine. Well- 
designed generators work very steadily with a variation per 
revolution corresponding to one-eighth of the polar division, 
and I know of cases where this figure was increased to one- 
fourth with impunity. These conditions are now easily 
obtained, and we find therefore nothing here to stop 
progress, 

The three-phase generators themselves, considered from a 
mechanical point of view, are the most perfect yet known. 
Their weight per unit of speed and output is, under favour- 
able conditions, the lowest of any for equal heating. They 
will stand excessive overloads better than any other type of 
generator. 

Yet they are far from perfect; one important, and at 
present unavoidable, drawback exists. When working on a 
highly inductive circuit, the drop in pressure which’ they 
exhibit with increasing load necessitates the assumption of 
constants of such magnitude in their design, in order to 
keep this drop within reasonable limits, as to gieatly increase 
their price. Even when this is done they remain behind 
their direct-current rivals, since they still require the 
“constant potential man” to prevent erratic variations of 
Voltage, . 

Many men are now engaged ia attempting to solve this 
problem; I hope that a solution will be found, but it must 
be one which strikes at the root of the evil, and does not 
fol'ov the lines upon which most of the inventors are now 
working. 
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In America the old method of rectifying part of the 
armature current has been revived and so far improved, it is 
suid, as to secure satisfactory compounding. Apart from 
the fact that such compounding cannot be equally correct 
for various conditions of phase displacement, it solves the 
problem but partially, since it does not allow of making the 
alternators as light as they could be. 

It may appear to the one or the other that I am taking 
up trivial points for discussion; I may as well say at once 
that I hold the three-phase system to be one with many 
imperfections, and all of these must be removed if’ it is to - 
compete successfully in all cases; it is in very few instances 
only where it is supreme, and then mostly from the fact that 
it is the only one possible. Where direct current can be 
employed it is mostly preferable in view of its great flexibility, 
better efficiency, and owing to its present stage of develop- 
ment, which does not necessitate the presence of the serious 
objections previously inseparable from the use of commu- 
tators. 

One of the cases where the three-phase system is supreme 
is found when it becomes necessary to employ very aigh 
tensions in order to secure a reasonable return for the money 
invested. This brings me to consider in how far we may 
expect to meet this unavoidable demand for ever bigher 
tensions with the three-phase generator. 

Considering the state of things as they are and are likely 
to be in the course of this new century, | do not think that 
the limit for the voltage will be set by the generators. If 
the worst comes to the worst, the use of step-up transformers 
is always open to us. Personally, I do not consider the use 
of. such transformers justifiable. There are alieady a 
sufficiency of sources of loss in the three-phase system withouj 
our voluntarily increasing them. 

I would not hesitate to build qn alternator generating at 
25,000 to 30,000 volts. We have the means at hand to do 
it, and it is quite possible to take precautions for reducing 
the risk to attendants in the same degree as is being daily 
done in the case of other dangerous tensions. To cousider a 
higher voltage would, to my mind, be idle, as this limit is 
set by the transmission line, 

Taking the bare wire overhead line first, although any 
such thing is out of the question iu this country, we are 
indebted for some of our knowledge on this point to the daring 
experiments carried out by the Westinghouse Company-on 
some of their installations in California. 

Basing my deductions on these and some personal expe- 
rience with extra high tension, I consider that we are not 
likely to adopt a voltage exceeding 30,000. I grant that it 
will be possible, under specially favourable climatic conditions, 
such as obtain in some parts of California, New Zealand, and 
perbaps some few other favoured spots, to work with a higher 
pressure, but I must doubt that such working will be suffi- 
ciently free from breakdowns to pay. In fact, as a rule, the 
limit stated will not be reached. Supposing that overhead 
transmission was permitted in England, I doubt whether our 
climate would allow of the adoption of much above 15,000 
volts, 

(uite apart from the question of whether overhead trans- 
mission at such pressures is tolerated by a country’s laws or 
not, we must consider whether it is justifiable or not. Such 
teusions naturally imply great distances ; it is, of course, 
impossible to supervise such lengths of line, and it must con- 
sequently be admitted that as soon as the line comes within 
easy distance of populated districts it becom:s impossible. 
We are thus forced unto one of the most difficult points tu be 
answered. We must have recource to cables. To my 
kuiowledge the highest pressure which has yet been trans- 
mitted by cables to any appreciable distance is well under 
15,0U0 volts, 

Will it be possible to manufacture cables which will carry 
currents at pressures up to 3U,UU0 volts, such as will surely 
be required to give full and remunerative scoje to the 
three-phase system in the coming century? 1am aware 
that some of the leading Continental firms have been devoting 
their energies to the solution of this question. 

Personally, I am unable to do more than express the hope 
that a good result may be obtained; the difficulties in the 
way are certainly great, but the ultimate result need ouly be 
reached by comparatively easy stages. 

A very serious difficulty, apart from the actual cable 
D 
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insulation, will be mét in the man-holes where the cables 
will be split into sections. The free ends will require 
very special insulation in view of the dampness. con- 
stantly present in such places, and the consequent possible 
. disruptive discharges so fatal to cables. 

Inductive drop is caused by the armouring of cables 
carrying alternating currents, and this effect would be greatly 
increased if three cables of ordinary construction carrying 
three-phase currents were bunched together. Judicious sub- 
division of the armouring should, however, greatly meet this 
difficulty. 

The dielectric loss which quite lately has been again 
brought to our notice by Mr. Mordey’s paper of January 
10th, must not be lost sight of; although this question when 
looked upon in the right light is not so very hopeless. 
Previous investigations, conducted on scientific lines, go to 
show that even with tensions of the order here suggested and 
such periodicity as would undoubtedly be adopted in trans- 
missions of any magnitude, these losses, under ordinary work- 
ing conditions, would not be prohibitive. 

Some of the experiments decidedly point to an existing 
state of saturation of the dielectric; whether it is wise to go 
so far, is open to question. We must also bear in mind, 
when considering this point, that the capacity of a cable 
diminishes as the thickness of the dielectric increases with 
relation to the conductor diameter. Cables for higher 
tensions would, therefore, show lower capacity. A possible 
improvement may be found in increasing the apparent thick- 
ness of the dielectric whilst reducing its volume. 

The “leading” current absorbed by a cable cannot be 
fairly considered as occasioning loss only. Its effect on the 
alternator is to raise the voltage, therefore to reduce the 
necessary exciting energy, thereby creating a gain. It is 
possible to run an alternator under such conditions with 
almost no excitation at all and normal voltage. As we also 
know that the dielectric loss increases with temperature, it 
would be far wiser to try and diminish the loss in the cable 
instead of increasing it in the alternator by the addition of 
choking coils, whilst not altering the conditions in the cable 
itself, 

Some experience I have had with very extensive cable 
lengths under high alternating voltage and periodicity, do 
not lead me to anticipate very much trouble from that 
quarter, although the point requires consideration. Much 
of tie future possibility of remunerative distribution by 
three-phase currents clearly depends on the cable makers. 

I now come to the static transformers. About these there 
is little to say, they can be fairly taken to have reached a 
perfect a state as it will ever pay to attain. They are the 
simplest and most efficient of any of the electrical apparatus, 
and have been built to larger sizes than would appear to be 
the most convenient and economical, and they offer no check 
whatever to the greatest possible development of the three- 
phase system. 

Closely related as to duty, although by no means so 
efficient, are the rotary converters and motor-generators, 

I am strongly inclined to believe that in all such cases 
where the line working pressure does not exceed 7 to 10,000 
volts, it will become general practice to use a high tension 
motor either synchronous or assynchronous coupled direct 
to a direct-current generator, thus obviating the use of a 
transformer. This combination is certainly slightly less 
efficient, but its greater flexibility will, in most cases, amply 
justify its adoption. 

For higher tensions a transformer will be used in view of 
the relatively small size of the units. In such cases a con- 
verter may as well be used since a transformer is at hand, 
unless the greater flexibility of the motor-generator shows 
some particular advantages, as in the case of the direct 
current being used for lighting purposes. The use of con- 
verters will, I think, decrease in favour of motor-generators, 

The last link in the chain has now to be considered, and 
it must be straight away admitted that the three-phase 
motor, with all its simplicity and many undoubted advan- 
tages, is the weak point of the system. : 

The motor load it is which rcquires heavier and more 
expensive generators, and which lowers the efficiency of the 
line, owing to the wattless current which it requires. I fear 
that in this respect there is little hope for improvement. 
The motor power factor may be somewhat bettered, but I see 


no chance of bringing it to unity. The recent tendency, 
and a perfectly justified one, to construct these motors with 
air-gaps offering greater security from breakdowns, only tends 
to make the power factor worse. Anyone who doubts the 
reality of the danger of breakdown, due to. smallness of air- 
gap, need only examine the strikingly stiff bearing construc- 
tion adopted by the leading firms. 

Then, again, the three-phase motor is bound to a certain 
number of widely spaced speeds, the power factor. getting 
worse and worse with decreasing speed. 

Many so far fruitless attempts have been made to devise a 
variable speed motor ; there is, however, reason to believe that 


an efficient solution may be forthcoming. The effect of 


such an invention, if coupled with a simplicity in. keeping 
with the present type of motor, on the future of the system 
would be difficult to under-estimate, and might well exceed 
the expectations of its most sanguine supporters. 

I have pointed out the deficiencies of the system and 
enumerated those drawbacks which -we may reasonably 
expect will be overcome, in briefly mentioning some of the 
probable applications of this system. I will leave those 
improvements out of the question, their effect on future 
development can easily be gauged from what has been said, 

In all cases of power transmission over short distances 
where efficiency is the chief consideration the three-phase 
system should not be adopted, if-‘motors with variable speeds 
are necessary it need not even be considered. If, however, 
the source of power is very cheap, and no special conditions 
are attached to the motor speeds, it will pay to use the three- 
phase system owing to its somewhat cheaper upkeep. This 
applies more particularly to water-power. 

In mines there is at present no need for this system ; the 
performance of a good series motor on a coal cutter cannot 
be bettered ; the distances are not so great as to necessitate 
a voltage higher than 500, and the presence of three cables 
against only two is undesirable. Later, when the pits are 
deeper and the galleries longer, it will pay to transmit at 
high alternating voltage, and transform to the reglementary 
500 volts, or even less, near the working face. Pump 
motors can then be driven by three-phase motors as well as 
they now are by direct current motors. The variable speed 
haulage gears will, however, give some trouble. Installa- 
tions requiring a great number of very small motors with 
constant speeds will preferably be carried out on the three- 
phase system. 

In all above cases the periodicity to be adopted should be 
about 50 when lighting and power is to be taken from the 
mains, and may be reduced to suit the required motor 
speeds when no lighting is wanted, or when that lighting 
forms only a small percentage of. the whole, and need not be 
very steady as is the case in pits. A very large field of-use- 
fulness is open for this system in the electro-chemical 
industry, many processes can be most successfully and very 
simply worked by alternating currents. 

The most important development of this system is, how- 
ever, to be looked for in those schemes which necessitate very 
high voltages, here it has no rivals, and the cheaper the 
prime power they have at their disposal, the better will they 
be able to deal with the inherent losses of the system. Dis- 
tributions from waterfalls and from the coal pits fall under 
this category. 

Very low periodicities must then be the rule, and motor 
transformers will best supply the lighting current, whereas 
motors will be fed by transformed alternating currents where 
possible, and by direct current where necessary. Full 
gauge railways will use the polyphase motors, but the 
street cars will remain- faithful to the direct current series 
motor. 

It would appear from all this that the use of the polyphase 
system could not have been justified in all the very numerous 
cases in which it has been applied, since the conditions for 
which it is best suited have only been met with very 
occasionally up to now. I think there is no doubt that 
this is so, and the reason is not far to seek, 

A very great percentage of the installations worked on this 
system depend on water for their motive power, efficiency is, 
therefore, a secondary consideration, and the choice of the 
simpler though less efficient system is then justified on the 
score of cheaper maintenance. The maintenance of a three- 
phase plant, as compared with a direct-current plant, was 








some 
direc 
ic 
attra 
man 
M 
smi] 
cone 
thi 
follo’ 
In 
great 
wil! 
relia 
work 
ada 
lin 


TH] 


uhes 
of 


Yor 
fron 
the 
Ss) st 
why 






“Ys 
ith 
ds 
he 


C= 
in 


ng 


at 








Vol. 48. No. 1,210, Fepnuany 1, 1901.) THE ELECTRICAL REVIEW. 





some years ago considerably less, the latest improvements in 


direct current machinery go far to reduce the difference. 

Vor the rest, allowance must be made for the irresistible 
attraction of novelty which I am sure was responsible in 
many cases for the preference given to the polyphase system. 

\lany other installations are simply due to the fact that 
smaller firms are apt to follow the lead of some of the larger 
concerns, Without, perhaps, closely differentiating between 
the conditions of their own case and of those they are 
following. 

In conclusion, I think we may fairly predict that the 
areiter proportion of the large work done in this century 
will be carried out on the polyphase system. The above 
remarks, of course, apply to a great extent to two-phase 
working ; the three-phase system has, however, a slight 
ad\antage, since the copper required for the transmission 
line is less, 








TEE ELECTRICAL EQUIPMENT OF THE 
MANHATTAN ELEVATED RAILWAY. 


E. KILBURN SCOTT. 


Ti: January issue of the Street Raiway Journal is an 
usually good number, as it contains a complete big pe 
of the immense work which is being carried out in New 

















were run per hour, the total for the 24 hours being 4,820 trains 
making 48,850 train miles, and 2,189 cars making 198,390 
car miles, The record traffic figure for the system for 24 
hours was reached in 1892, when 1,075,000 passengers were 
carried in one day. 

In February, 1899, President Gould announced that the 
company proposed to change from steam to electricity, and it 
was decided to raise $18,000,000 of additional stock to pay for 
the improvement. It will thus be seen that within two years 
of the announcement of the decision to make the change all 
the necessary plans and details have been se’tled and the 
power station is so near completion that the engineers expect 
to have the engines turning round by the middle of this 
year. 

The system adopted comprises eight 8,000-H.p. three- 
phase generators in a single power station delivering power 
at 11,000 volts through three conductor cables, to step-down 
transformers located in seven sub-stations. These sub- 
stations are in convenient proximity to the railway lines, and 
contain 1,500-KWw. rotary converters receiving current from 
the step-down transformers at 390 volts and delivering con- 
tinuous current through single conductor cable to the third 
rail at 625 volts. 

The principal electrical contractors are the Westinghouse 
Electric and Manufacturing Company for alternators, exciters, 
transformers, and rotaries, and the General Electric Com- 
pany for all the switch gear. 

Before going on to describe the plant in detail, it may be 
interesting to draw special attention to what may be called 




































































































































































CROSS. SECTION OF POWER STATION. 


ScaLs, 4 iNweel FOOT. 


Manuattan Evevatep Ratiway. 


York in changing over the Manhattan Elevated Railway 
from steam locomotives to electric power. The magnitude of 
the undertaking may be guessed from the fact that the 
system will be the largest—-measured- in-kilowatt output—of 
ny yet attempted in any country, On two consecutive days 
of last year the railway carried 1,700,000 passengers, and 
during the heaviest period of traffic 280 trains, or 1,280 cars, 


the novel features of the installation, for besides the magni- 
tude of a single power station of 100,000 H.Pp. and the 
equipping of 75 miles of third tail. there are a number of 
other interesting features :-— 

(a) The idea of uniformity «nd symmetry is carried out 
to a much greater degree than has ever been done before. 
The power house contains eight complete and practically 
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independent units, each consisting of one 8,000-H.P. engine 
and alternator, four batteries of boilers, one condenser, and 
one pump, all c¢ mnected together by the necessary piping. 
All the seven sub-stitions are also identical in arrangement, 
so that should an assistant be transferred from one sub- 
station to another, he will find himself called upon to operate 
plant idsntiou in every respect with that to which he has 
been accustomed. 

(6) The employment of four chimney stacks for the 
one power house gives a much simpler arrangement of 
flues as compared with what would be required by a 
single stack. An accident to any one stack or the flue 
connected with it will only require the shutting down of 
the section of boilers connected therewith, the overload 
capacity of the remaining boilers being sufficient to carry 
the load temporarily. 

(c) Jet condensers are employed, and so arranged that they 
can at a minimum of expense be changed over to surface 
condensers when it has been decided how to deal with the 
cylinder oil. 

(d) The employment of combination vertical and _hori- 
zontal cylinders on the engines, thus giving minimum 
length of shaft. 

(e) The use of motors in connection with the engine 
governors by means of which adjustment of engine speed 
may be effected by the operator on the switchboard platform, 

(f) The elimination of a separate fly-wheel by constructing 
the revolving parts of the 8,000-H.P. alternators heavy enough 
to take the place of the fly-wheel. The alternator wheel is 
specially designed with a view to ability to withstand 
excessive stress in case of temporary abnormal speed through 
accident of any kind, and with this in view the hub is of 
cast-steel and the rim is not carried by spokes in the ordinary 
way, but by two webs of rolled steel. 

(7) Special efforts have been made to get the potential 
curve of the alternator as close as possible to a sine curve so 
ag to improve the running of the rotaries and to reduce 
stresses on insulation and save power. The weight of the 
revolving parts of the alternator is such that the angular 
velocity is uniform to an extraordinary degre, and the 
armature is wound with four conductors per phase per pole. 

(4) Heavy copper dampers are arranged between the pole 
faces of the alternators in such a way that they act power- 
fully to retard any shifting of field magnetism across the pole 
faces, wid so tend to prevent and correct any variation of 
angular velocity. 

(¢) Step-np transformers are dispensed with by generating 
the three-phase current direct at 11,000 volts, 

(j) ‘The rotary converters are larger than any hitherto con- 
structed, each being capable of delivering in continuous 
service 1,500 KW. at 625 volts, 

(k) The third rail is made of a special steel to give 
increased conductivity. It has a comparatively narrow head, 
and is specially protected on either side by wooden guard 
strips which project 2 inches along the rail, so that if any- 
thing falls across the track it will be prevented from making 
contact. 

(/) ‘The magnitude and completeness of the switch gear is 
remarkable. As the load varies rapidly four times during 
each period of 24 hours, a very unusual amount of switching 
is necessary, 

(m) All switclies, &c., are operated by means of a con- 
trolling board so arrang:d as to present to the eye of the 
operator at all times, an accurate diagram of the more 
important connections of the alternators, boosters and feeder 
circuits, 

There are, of course, many other features which are novel 
or which have only been used on a small scale hitherto; 
yarticulars will be found in the following description of plant 
11 the power house, sub-stations, &¢, :— 

Buildings.—The power station is located on the Fast 
River frontage between Seventy-fourth and Seventy-fifth 
Streets. The boiler house measures about 410 feet long x 
110 feet wide, and the engine house about 400 feet long x 
95 feet wide. The height to the eaves is 85 feet, and to the 
apex of the roof 125 feet. The height to the rails of the 
5U-ton overhead traveller from level of engine house floor is 
50 feet. The building contains 6,000 tons of steel and iron 
work, which is ubout equal to that in the Brooklyn Bridge 
exclusive of the cabies The boiler house contains a base- 


ment, two boiler floors, and coal pockets capable of holding 
15,000 tons are located immediately under the rovf. 

A freight elevator is provided capable of raising a horse 
and cart of coal, sothat in case of failure of the ordina 
supply of coal by gravity from the coal pockets the upper 
boiler flor can be supplicd by carts driven on to the elevator 
and raised to that flocr. 

Chimney Stacks.—ach of the four stacks is 17 feet inside 
diameter, and 278 feet high above the basement fluor. The 
base for a height of 73 feet is octagonal in-shaye, 26 fret 
6 inches between parallel sides, with walls 5 feet thick built 
of hard-burned brick. This base is lined with independent 
hollow fire-brick walls, supported on corbeled shelves in 
sections of 10 feet in height, to provide for expansion, 

The circular shaft above the base is built of Custodis brick 
perforated with rectangular holes about 1 inch square in the 
direction of the height of the stack, making the cell walls 
about 1 inch thick. These holes serve to bond the bricks in 
the nature of tenon joints by the flushing of the mortar into 
them. The shell above the base is 32 inches thick at the 
bottom and 84 inches at the top. 

The four chimney stacks contain 30,000 cubic feet of 
concrete and 204,000 cubic feet of brickwork. They were 
begun on July 11th, and completed by December 15th. They 
are each larger than anything previously attempted in the 
States. 

(To be continued.) 








THE C.G.S. UNITS. 


We have recently received a copy of a report * presented by M. 
Ch.-Ed. Guillaume to the International Congress of Physics, 
held in Paris last year, which deals with several points of 
interest connected with the definitions of the metrical units, 
The original relations laid down between the litre, the metre, 
and the kilogramme were reversed by the International Com- 
mittee of 1887. The litre was originally defined as being a 
cube decimetre, and the kilogramme was defined as the mass 
of a cube decimetre of pure water at 4°C. These defini- 
tions have now been abandoned. The kilogramme is now 
the mass of a certain body kept in Paris, and the litre is 
defined as holding one kilogramme of pure water at the tem- 
perature of its maximum density under normal pressure, 
The original relations of these quantities to the metre are 
now secondary definitions. M. Guillaume observes :— 

“ This definition of the kilogramme removes all ambiquity 
about the conditions of weighing. Some uncertainty remains, 
however, as to whether the water should be considered to be 
deprived of, or saturated with, air; and, in fact, the express 
sion pure water may be interpreted in two ways. In the 
language of chemists, water which contains air in solution 
is not on that account considered otherwise than pure, 
though this use of the term is evidently not rigorous. On 
the other hand, the provision in the definition of a litre that 
the water is to be under the normal atmospheric pressure 
practically implies that the water holds air in solution, since 
the absorption of air, especially of oxygen, is extremely 
rapid. In practice one ‘uses aérated water, and it would 
seem natural to define the litre under that condition. I 
confine myself to this slight defect in the definition, observ- 
ing at the same time that the uncertainty involved is less 
than 3 mm.? to the litre.” 

For a practical unit of pressure, M. Guillaume brings 
forward a proposal which appears usefal and coivenient :— 

“The unit of pressure being completely defined by its 
dimensions, a material representation may seem unnecessary ; 
but many cases have occurred in the evolution of units of 
measurement which show that they do not generally come 
into practical use until they are realised in a convenient 
concrete form. ‘I'he ohm, for instance, only came into use 
after the mercurial value had been defined by congresses and 
conferences, ‘The units of pressure in common use in France 
are the kilogramme per square cm., the atmosphere, the 





* Rapport sur les unités de mesure, par Ch -Ed. Guillaume, pre- 
senté au Congrés Internatioual de Physique réani & Paris ey }Y00. 
Gauthiers-Villars. Paris: 19v0. 





mill 
kilog 
game 
pres 
prac 
aco 
The 
pres: 
and 
rati 
Jatity 
gens] 
The 
num 
agsiv 
arbit 
whic 
of 1 
ame 
of pr 
iY 
ani | 
and 1 
the v 
elatn 
matt 
betw 
of cl 
some 
term 
volur 
body 
a tip 
comin 
use 0} 
prep 
Enel 


AN | 
repor 
ments 
mani) 
It al 
work, 
the 
in us 
(blacl 
witho 
conve 


desigr 
pla ced 
are pl 
occup 
larger 
ration 
occurt 
Paolo 
of the 
telegr: 








Vol, 48. No, 1,910, Fasrvany 1, 1901.) THE ELECTRICAL REVIEW. 183 





millimetre of water or mercurv. and for tensile strains the 
kilogramme per square mm. The two first have nearly the 
same velne and are oftert confounded.” The C.G.S. unit of 
pressure is the dvne ner sonare em.. but this is too small for 
practical purposes, while the meeadvne per square em. is of 
a convenient order of magnitude. being abont one atmosphere, 
The height of a column of mercury which could give this 
pressnre is k = 10% 9/7 where is the constant ®f gravitation 
and / is the density of mercury, defining “density” as the 
ratiy of a given mass to its volume, Now q varies with the 
latitude and with the geoeranhical position, its value at the 
seashore in a latitude of 45° being abont 980°714 em./sec.? 
The density of merenry is nearly 13°5950, Using these 
numbers A = 75°0038 em. ° Since this result is obtained by 
assivning a valne to @ which is to a considerab'e extent 
arbitrary. a slightly different value mav equally well be taken 
which would make A = 75 cms. The pressure of 75 cms, 
of merenry, which under normal conditions is one of 
a megadyne tothe square cm., is proposed for a practical unit 
of pressure, and the name barye is proposed for it. 

fesides these questions connected with units of volume 


and pressure, M. Gnillaume discusses those of photometry . 


and radiometrv, and gives a good deal of information about 
the work of Violle and others. Some questions of nomen- 
clature are also discussed, among which are the old-standing 
maiters of the use of the word firre_and the confusion 
between weight and mass. “The Committee of Constants 
of the French Physical Society, fixing bv rule a usage which 
some physicists have ignored, have decided to emnloy the 
term sperifie mass for the ratio of the mass of a body to its 
volume, and the word density for the ratio of the mass of a 
body to that. of an equal volume of some other body taken as 
atvpe.” We imagine that this resolution of the French 
committee will not he agreeable to English physicists. The 
use of the word densify in the exact sense which it is now 
proposed to give to specific mass is common in nearly all 
Envlish books. 








A MODIFICATION OF THE HUGHES 
TELEGRAPH. 


By C. H. GARLAND. 


An interesting modification of the TWughes keyboard is 
reported. It has for its objects the reduction of the move- 
ments of the hands of the operator, the facilitation of 
manipulation, and the reduction of the difficulty of learning. 
It also claims to considerably reduce the fatigue of the 
work, It consists in a rearrangement of the figure keys in 
the manner shown in our illustration. In the keyboard now 
in use the figures are in a consecutive series of 1 to 9 
(black keys) running from left to right of the keyboard 
without interruption. This arrangement offers certain in- 
conveniences in -practice, and the new arrangement is 

















Staxozg Faurt’s MopiFr1ep Heaues K&i Board, 


designed to overcome these difficulties, The figures 1 to 5 are 
placed on the tirst tive black keys, and the figures 6 to 9 and 0 
are placed on the last five. Four of the other signs employed 
cecupy the intervening black keys. ‘This allows of a 
larger number of combinations being made, its basis being a 
rational consideration of the relative frequency of the 
occurrence of the figures. The idea belongs to Signor 
Paolo Faurt, and is now, being tried on the keybvard 
of the apparatus working from Milan Bourse to Rome. The 
telegraphists and. other competent judges declare strongly in 


fevour of the innovation. It is found espevially useful in 
commercial and Stock Exchange work in which many figures 
are employed, and also in all figure codes, 








THE EFFICIENCY OF THE INCANDESCENT 
LAMP. 





By ED, C. DE SEGUNDO, A.M.LC.E. 





THE word “efficiency” has been defined as the ratio of 
what you get to what you pay for, and some such idea must 
have been in the mind of Mr. Arthur J. Rowland when he 
worked out his very interesting measurements of candle~ 
power emitted by various types of incandescent. electric lamps, 
the results of which he embodied in a paper recently read at 
a meeting of the Franklin Institute, Philadelphia. 

The usual method of arriving at the efficiency of an 
incandescent lamp is to divide the watts consumed, by the 
mean spherical candle-power, as arrived at in an accurately 
defined way. The quotient is so many watts per candle- 
power, and is called the efficiency of the lamp. A lamp for 
which this quotient is less than 3°5 is termed a high efficiency 
lamp, and one that takes 4°0 to 4°5 watts per candle in the 
ordinary sizes is termed a low efficiency lamp. As a matter 
of fact, these terms are purely relative, and they may relate 
in every case to a different standard, so that, in effect, the 
choice of a lamp simply and solely on the ground of a 
small ratio of watts consumed to mean spherical candle- 
power may, and very probably would, be misleading. 

It is clear that, from the point .of view of the man who 
pays for the electric current, the most efficient lamp is that 
which produces the greatest illuminating effect in the 
direction in which light is most needed, at the smallest cost. 

So far all incandescent lamps have been considered to 
belong to one category, and the term incandescent lamp has 
been considered to be a means of distinguishing the production 
of light by means of an incandescent filament as compared 
with the production of lighting effect by means of the 
electric arc. The form of the filament in the incandescent 
lamp has not been taken into account in connection with 
the distribution of light when the lamp is at rest. But the 
more observant among us have realised for some time past 
that the form of the filament has a decided influence upon 
the character of the lighting of, say, a writing or reading 
room, from the point of view of the writer or reader. 

Many and various have been the laboratory experiments 
made upon the “ efficiency” of electric incandescent lamps, 
and equally multitudinous are the papers and articles deal- 
ing with the subject, but it is not often that a paper dealing 
with the matter in so practical a manner as the one referred 
to above has been placed within the reach of those interested 
in the subject, and I make no apology for quoting from Mr. 
Rowland’s paper in some detail. 

In a series of articles appearing in this journal, in which 
the cost of lighting by gas and electricity was compared, I 
pointed out that if the direction in which the illuminating 
effect was required was taken as a basis for the considera- 
tion of efficiency, the electric incandescent lamp was at once 
placed in a very advantageous positi n in comparison with 
gas. Mr. Rowland contirms this view in another way by 
pointing out that in nine cases out of ten—indeed, ia every 
case where commercial principles obtain—the object of an 
artificial source of light is to illuminate something imme- 
diately below it. The words “commercial principles” are 
introduced advisedly, as the subject of lighting for decora- 
tive purposes or for any special purpose is foreign to the 
general considerations involved in this subject. 

Without going into detail it will be readily recognised 
that Mr. Rowland’s conclusion is correct—namely, that * the 
light below the lamp—that from the tipped end—is the 
important and useful light in all practical cases.” The 
various devices in the shape of refkctors that have ben 
introduced recently bear out the truth of the contention that 
the ordinary incandescent lamp does not give as much light 
below it as is required there, and Mr. Rowland’s analysis of 
the light distribution in stationary lamps of modern manu- 
facture tells us why this is so, 
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Five different types of filament in use to-day are: investi- 
gated, viz.:— 

(A.) Straight U-shaped filament. 

(8.) Single curl filament. 

(c.) Long curl anchored filament, the loop being long in 
the direction of the lamp axis and anchored to the part of 
the lamp where the leading-in wires pass through the glass. 

(p.) Double ‘filament, two filaments similar to (@) being 
used ; the current passes through them in series and the loops 
are set in approximately parallel planes. 

(«.) Double curl filament. 

Mr. Rowland’s description of the methods of obtaining the 
lamps and carrying out the experiments goes to show that the 
results arrived at may be taken as trustworthy, as every 
effort has been made to exclude any lamp from any series 

-which was not an ordinary normal lamp. 

The following diagrams show the candle-power distribu- 

tion from incandescent lamps of the types selected. 
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Fig. 2.—ILLUMINATION BY FILAMENTS OF DIFFERENT TYPES. 


The following table shows percentage of light vertically 
downwards and 30° from the vertical, the illuminating effect 
given by the (&) type being taken at 100 in each case :— 








Light in given direction in pcr cent. 


| 
| 
Filament. | a ees ae 








Vertically downward. | 30° from vertical. 
| 
Type F i ve 100 100 
es bce ite 44:0 63°4 
ae es at 63°7 72°4 
ee a wos 70°6 813 


a | < ae 51°4 73°2 











It should be remarked here that the lamps of type (2) were 
made tipless, the sealing off after exhaustion not being 
effected as is usually the case at a point immediately opposite 
the base. The gain in candle-power by omitting the tip, so 
far as tests made by Prof. Rowland show, appears to be about 
12 per cent. : 

Three rg were taken, one from each of the important 
types (double curl, long coil anchored and_ double filament) 
and the candle-power determined for the light given in 
various directions in the same plane. The illumination in 
candle-feet was then calculated and plotted vertically from 
the base line. The result is shown in the diagrams, fig, 2 
from which the great superiority of the double curl filament 
is readily seen. It is interesting to note that at greater 
angles than 45° the illumination in each case is very much 
about the same, and is very small. 

The next table contains some interesting results. A lamp 
of each of the types examined was set at 16 ©.P. when 
rotating at 180 revolutions per minute, with the lamp axis 
vertical, in the common method, and for all the measurements 
involved in the other tabulated values the voltage was kept 
the same. Values in the second line were determined by 
taking the average of 12 readings as the lamp is turned, 
beginning with its standard position, and at every succeeding 
30”. 


























Candle-power, 
Candle-power taken— 34 rc r = r- r 3 " 
go oo O50 ° o§ 
o48| 23 | 238) 23 | 38 
OS me wom CI 
| spa] sa | 8a) 5a BS 
| @ na 4 A a 
a. At 180 revolutions with 
axis vertical ... od) 26°] 36 8 16 | 16 
b. Mean horizontal, standard |’ 
method ony «oo | 158+) 162. | 166 16 15°72 
c. Mean horizontal, from 
plotted values... ES Mo 16°7 | 16°7 1671 | 15°6 
d. Mean spherical, standard.| 
method... ae | 127 | 185 | 13°75 | 13-2 | 13°8 
é. Mean with axis at 45° ...; 105 | 12 | 11°7 12 | 14 
J. Mean hemispherical |} 143 )145 | 146 14 | 145 
g. Mean within 30°fromtip| 87 | 103 | 87 79 | 109 
h. Fromthetip ...  ...| | 5°7 | 8°35 | 705 | 48 101 
| 








Line e gives the candle-power that these lamps should 
have been marked with, if rated according to the standard of 
the National Electric Light Association. This table, then, 
suggests eight different ratings for the candle-power of the 


lamp, and one is quite as justifiable as the other. Prof. - 


Rowland very fitly heads the section of his paper succeeding 
the quotation of this table, “ What should a 16-c.p. Lamp 
be ?” and he answers this question in the course of the argu- 
ment upon methods of measuring candle-power, as follows :— 
“A 16-c.P. lamp should be one which gives 16 ¢.P. from 
the tipped end. The horizontal candle-power might be con- 
siderably less, and be irregular in different directions, without 
altering the real value of the lamp. . An ideal 16-c.P. lamp 
would, perhaps, be one which measured 16 ¢.p. from the 
tipped end, had 16 c.p. asa mean horizontal candle-power, 
and was of nearly 16 ¢c.P. mean spherical.” 


(To be concluded.) 





THE JONES UNDER-FEED STOKER. 


Some time ago we briefly noticed this type of mechanical 
stoker ; we now reproduce, from a pamphlet issued by the 
American Blower Company, some sections and views of the 
apparatus. On this system, instead of delivering the fuel on 
the top of the fire, or feeding it forward over a grate, it is 
pushed upwards from beneath ; in rising it passes through a 
coking stage, during which the gases given off must go 
through a bed of intensely heated fuel, ensuring, as far as 1s 
possible, perfect smokelessness. The stoker-has been used 
on the American Continent for the past five years, aud 
appears to have acquired a high reputation there a8 a coal- 
saver and smoke consumer. 
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Fig. 1 is a cross-section of the stoker, showing its applica- 
tion to an under-fired boiler ; it will be seen that the coal is 
shovelled or fed into a low hopper, from which it gravitates 
into the “retort” or magazine. The coal is then pushed 





Fic. 1. 


f.rward by a steam ram, which is assisted by the auxiliary 
f.-ding mechanism seen in the bottom of the trough ; the 
rin may be operated automatically or by hand, as desired. 
Chviously, an air blast is an indispensable adjunct of the 
siiker; this is provided by an independent blower, 
ytich supplies a blast at low pressure to a range of tuyere 
} ocks on each side of the retort. The tuyeres open above the 
l vel of the green fuel, but below that~of the fire itself, so 





Fig. 2. 


tliat the air is well mixed with the gases evolved by the 
coking coal, Fig, 2 shows the appearance of the tuyeres 
ihrough the furnace doors, the illustration being taken from 
a photograph of a furnace which had- been in use night and 
day for 11 months without repairs. 





Fia. 3. 


The wearing parts are few, and simple in character ; the 
tuyere blocks alone are in contact with the fire, and these 
are cooled by the blast through them. They weigh 20— 
25 Ibs. each, and should therefore prove durable, while it is 
stated that they can be renewed without drawing the fire. 


As the fuel is constimed, the ash falls outwards on the 
dead plates on either side of the retort, and may be removed 
with ease. The air blast is under perfect control ; and the 
rate of steaming can consequently be varied over a wide 
range. Any fuel, bituminous or lignite, small or lump, can 





Fia. 4, 


be used. ? Fig. 3 shows the stoker applied=to a water-tube 
boiler ; it can equally well be fitted to a boiler with internal 
furnaces, as shown in fig. 4, a view of the boiler room of the 
Toronto Railway Company. : 

The makers claim that a considerable saving results from 
the use of this stokér, largely due to the fact that the 
volume of air used is much less than with hand-firing ; and 
the labour required is a minimum. 








CORRESPONDENCE. 


The “ Resuscitation’ of Dry Cells. 


The modern type of “dry” cell has to a very considerable 
extent replaced the older “ wet” Leclanché cell for general 
testing and signalling work. The latter’s defects, such as 
“ creeping,” corrosion of terminals, and non-portability, are 
avoided in the dry cell. For electrical efficiency, however, 
the old “ wet” cell would be hard to beat—instances of cells 
remaining in good order after three or four years’ work on 
bell and telephone circuits being quite common. Whether 
cells of recent manufacture will equal this, is, I think, 
doubtful. The quantity and quality of the manganese 
dioxide depolariser appears to have somewhat deteriorated, 
doubtless due to trade competition. The dry cell’s life 
rarely exceeds 12 months, and many cells of standard make 
that I have experimented with have increased in resistance 
to such an extent as to be useless after a few months’ work. 
This increasing of internal resistance is, of course, due to the 
drying up of the moist plaster of paris, which acts as a 
medium for absorbing the sal ammoniac. 

In some early experiments, I thought the failure of the 
cells was due to the MnO, being exhausted, and tried the 
effect of injecting a strong solution of permanganate of 
potash down the vent hole. This produced a distinct 
revival, but the effect died away in afew hours. I next 
tried the effect of connecting an old “Obach” dry cell 
(which had been out of action for three years) up to a 
100-volt battery circuit, a 0°8-ampere lamp serving as a 
resistance. The + pole of battery being joined to carbon 
terminal, I sent the current through for two hours and then 
tested the E.M.F. of thedry cell. This had gone up from 0°6 
to 1°75 volts, and its current capacity was also greatly 
increased. This effecty as subsequent trials on volt and 
ammeter showed, was only temporary, and was most pro- 
bably due to the formation of films of oxygen and hydrogen 
gas on the plates. 

The method I have found to be most successful for per- 
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manently reviving a dry cell is to 4rill about eight holes 
(equally spaced over the surface) in the zinc shell. These 
holes must pass right through the plaster and reach the 
manganese. The cell is then immersed in a strong solution 
of sal ammoniac for at least 24 hours. The vent hole must 
project above the solution. The cell can then be drained, 
when it will be found to be in most instances restored to its 
original current capacity. 
B. A. Hunt, 
Lecturer on Electric Wiring and Fittings, 
Royal Technical Institute, Salford. 





In answer to the query (ve dry batteries) on page 146 of 
your valuable paper, I beg to offer a suggestion as follows :— 

In commencing to charge a dry battery, first immerse it 
in a very weak solution of sulphuric acid, upside down, so 
that the acid and water gradually get into the battery. 

Let it remain in this position for about 24 hours, then 
take it ont and wipe dry. 

The next thing to be done is to charge the battery from a 
public supply main, or a small dynamo. The following 
method is supposed to be the best :— 

Take a dynamo, say a 60-volt machine, and place in 
cirenit a battery or a row of six, also put a lamp in circuit 
of about 50 volts, then switch on your current and charge 
them for about two hours. At the end cf this time dis- 
connect them, and test each with a voltmeter; if they do not 
seem to have accumulated sufficient current (the maximum 
pressure is about 2 volts), connect up again and charge 
them for about 30 minutes longer. I think the “ Braulik” 
drv batteries charge the best, and if this description is 
followed I think you will be able to charge dry batteries 
just as easily as accumulators. 

H.sH. Casse. 

Bradford, January 25th, 1901. 





Cardiff Sub-stations. 


Having read Mr. Ellis’s report on the above, and from per- 
sonal experience, I think it high time that the Institution of 
Electrical Engineers and some of our leading professors and 
engincers took up this matter and insisted upon all elec- 
tricians being registered. 

Mr. Ellis, in his report, is very mild in saying “ absolute 
carelessness.” Js not “incompetency”” more like it? I 
personally am fully convinced it is, hence my above remark, 

During the last few years the way appointments have been 
made is a disgrace; the number of young men, mere boys, 
who have been put into baths for which they were totally 
unfit, has been shameful. j 

Not long ago I was engaged in erecting a destructor com- 
bination plant in the North of England, when one day I was 
surprised to receive the announcement from a “ young 
gentleman’ who came into the works that he was the 
“ engineer” appointed ; this same “ young gentleman” told 
me he had never seen a paper insulated cable, let alone a 
de-tructor, and he would be pleased if I would show and 
explain same. I found out that he had had two years in a 
London College, and his father wasa great friend of the con- 
sulting engineer. Another case was when, as a selected 
candidate, [, along with two others, had to ap; ear before the 
committee of a certain Corporation, The successful one 
turned out to have had three years’ experience ; his appli- 
cation was net sent in by the date specified, but arrived 
newly a fortnight after the time; he was a friend of the 
enginecr. 

I know of other cases worse than these, and J think it 
time they were stopped. 

I would suggest that it would be an easy matter for the 
Institution to form a register, at a small fee; such register 
to be a voucher that those “listed” are duly qualitied 
men who have served a proper apprenticeship, or have had a 
training in some college or schovl, and practical experience 
in some known firm, 

This system would do much to lessen the favouritism now 
in existence, and give men who have worked, and are fully 
qualified, positions to which they are entitled. 





Practical men are what we want in the electrical hnsiness 
just now, and not men who canse reports, snch as Mr. Ellis 
has had to make, to the detriment of the trade. 

G. F. K. 


January 28th, 1901. 





IT have read vour comments on the Cardiff transformer 
sub-stations, which are apparently based on some reports 
suhmitted by the present electrical engineer to his com- 
mittee. As anyone would conclude from reading the para- 
graph that there are. many sub-stations in Cardiff in a 
decided}y dangerous condition, I should he glad if you 
will kindly find space in your next issue for the following :— 
There are in Cardiff just 14 sub-stations. Of these two 
are idle—/.e.. contain neither switch gear nor transformers, 
Of the remaining 12, six or seven are fitted with modern, 
sife, simple, high pressure switch fuses for the mains ard 
transformer feeds, made by the British Insulated Wire 
Company. AH the high pressure metal is entirely 
enclosed in cast-iron cases, with slate covers, threugh 
holes in which the porcelain switch fuses are 
pushed into place, There is no bare high pressure metal 
in any one of these sub-stations. Three of the remainder 
have somewhat different gear. Mostly these are switch 
fuses of the Brush Company’s latest protected type. and main 
switches enclosed in cast-iron cases, all mounted on slate 
bases on iron framework. All high pressure cables are con- 
centric with the outer .earthed. or are lead-cased twin cables 
right up to the transformers, and it is practically an impos- 
sibility for anyone to inadvertently get a shock in these sub- 
stations, Of the remaining two or three stations, one 
contains but one transformer fed by one concentric cable, 
terminating in the case of the transformer itself, the last one 
or two admittedly contain some temporary gear, but at a safe 
distance from the entrance. 

Whether this justifies the sweeping assertions attributed 
to the present engineer J leave to the common sense of your 
readers and yourselves. Personally, I prefer to think that 
that gentleman relied more for his facts upon some of his 
staff than upon personal inspection of the lot. 

It should also be borne in mind that the question of 
changing over to the low pressiire direct-current system has 
been under consideration by the Cardiff Corporation for a 
long time, and i: now definitely decided upon, and this has 
necessarily checked spending capital freely upon sub-stations 


and other alternating plant. 
N. Appelbee. 





Third Rail Electric Railways. 


When, in your issue of the 11th ult., “ Cautious’s” letter- 
of the 7th appeared, inquiring whether “ third rails” on 
electric railways may not be shielded, I felt disposed to direct: 
his attention to the fact that the problem he propounded 
had already been set at rest upon two of the four Paris lines 
of this nature, to which I had drawn notice in my article of 
December 29th ult., appearing in the previous edition. 
Another of the salient points in the latter was, that, ** Side 
Third Rails” had been notably revived in the instances 
mentioned, 

Since two further communications re “ Traction Conductor 
Shielding” have been published by you in the past two 
wecks, I am tempted to pen you the above reference and the 
following few remarks, which I previously suppressed—in 
view of the general interest manifested in this matter. 

Whilst drawing attention to the practice that is finding 
favour on the Continent, no one is more firmly convinced 
than myself that on our C.L.R. everything is of the best 
attainable, and, as the envy of all other great cities, a 
scheme of which Londoners may be justly proud. Why do 
** Cautious ” and others make so much of the public dangers 
of exposed rails? Whilst it is true track operatives might 
incur risks of an occasional shock, which at 500 volts (direct 
current) is generally a transient, unpleasant sensation, without 
after effects, the public have no business on the tracks of a 
railway, and would there endanger their lives by the possi- 
bility of being run over by a train on any sort of iron road, 
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more than by electric shock on one operated by electric motive 
power. Again, is not the ordinary station platform in use 
throughout this country a double source of danger on all 
our steam railways ? Due to its considerable elevation above 
the permanent way, the consequences of a fall therefrom 
through any cause would be unpleasant, and anyone in 
the path of an oncoming train would have to scale this 
height as quickly as maybe. Yet who would propose 
reverting to the low platforms, often characterised by entire 
absence, employed on the Continental railways, with the 
attendant awkwardness of boarding the train, and entailing 
halts of such undue lengths at the stations ? Leaders upon 
this subject, in connection with the “ Ceinture” and other 
railways in the “ Banlieu” or. suburbs of Paris, occupied 
columns of that city’s dailies last summer. Thus, as one 
has become habituated to the dangers one encounters daily 
in the older form of locomotion, so will one rapidly learn to 
become alert in the presence of any new ones on the latest 
system. 

‘ Hence, in response to the inquiries, “shielding” cer- 
tainly could be resorted to on future “subterranean tube” 
designs, as it has been on the electric railways cited, but 
even in the narrow confines of such a “promenade” for 
train-bereft passengers, this would become needless if 
efl'-ient signal apparatus or specific instructions to the 
drivers and guards of electric trains were in vogue, for 
permitting people to walk out from she tunnel to the 
ta‘ions, with absolute conviction of the absence of a high 
poiential in the third rail, after a “failure of current.” 
Possibly, even in the present instance, some form of shield 
could be introduced over the conductor, in the little head- 
room left by the buffers and other truck gear of passing 
carriages, were there any sufficient reason for so doing. I 
think ** Medical Man”’ will find that /vo new electric railways 
exist in New York. 


\laida Vale, W., 
January 26th, 1901. 


Edgar L. Benjamin. 





ke “The Municipal Electrical Engineer’s View of the 
Paris Exhibition.” 


Will you kindly allow me to point out an error in Mr. 
Scott’s article on the above subject. 

[n this article he states “. . . . the West Ham installa- 
tion reeks of foreign-made apparatus.” That this statement 
is not correct will be apparent from the following list of 
contractors who have supplied plant for West Ham. In fact, 
with the exception of some T.-H. meters, some T.-H. enclosed 
arc lamps, and three or four motors, the whole of the plant 
is of British manufacture. 

List oF PLant SUPPLIED. 
Engines and Alternators Messrs. 8. _Z. De Ferranti, Ltd. 


Boilers ... pe oes .... Messrs. Spurr, Inman & Babcock. 
Steam Pipes ae ... Messrs. Babcock & Wilcox, Ltd. 
Switchboard... ae ... Messrs. 8S. Z. De Ferranti, Ltd. 
Condensers ia oe ... Messrs. W. H. Allen, Son & Co. 
Cables... ois Aud ... Messrs. The British Insulated Co. 
Transformers and Sub-station 

Equipment Brush Co., and S. Z. De Ferranti. 


Meters ... a axe ... Messrs. The B. T. H. Co., Ltd. 
Arc Lamps ... Messrs. The B. T. H. Co., Ltd. 
Arthur N. Ryes, 
Station Superintendent. 
West Ham Electrical Works, 
January 28th, 1901. 





Disparity Between Tenders. 


The Metropolitan Asylums Board, through the medium of 
your pages, advertised for tenders to the specification of 
Messrs. Handcock & Dykes for the wiring, &c., at Tooting 
3ec Asylum. My firm being amongst the tenderers, was 
greatly surprised at the difference between the highest and 
lowest tenders, for according to the information obtained 
from the M.A.B., the lowest tender for the work was £4,487, 
and the highest £10,087 odd. This difference is most 
extraordinary when it is taken into consideration that the work 
was tendered to specification, and not to tenderer’s own 
ideas. It has occurred to me that this tender question might 





have a little healthy tone infused into it if the consulting 
engineer’s figures for the work appeared with the list of the 
prices of those tendering. Such a proceeding is commonly 
found in the building papers, the architect’s estimate 
appearing after the names and prices of those tendering for 
building work. To my mind, good would result if con- 
sulting engineers or architects responsible for the issuing of 
specifications would consent to, and act up to, the suggestion. 


J. W. ane 
January 28th, 1901. 





= 


The Density Factor. 


In my paper on “The Density Factor,” printed in yours 
of January 18th, I note that you reproduce an error made in 
the original paper to the effect that Aberdeen sold only 7°8 
units per annum per £1 worth of cables laid. Actually the 
units given in Garcke’s Annual for the year 1899 are for 
seven months only, and from later published results I gather 
that the figure 7°8 should probably be over 20. 

_ I much regret this error on my part, but am under the 
impression that I wrote you pointing it out before the publi- 
cation of my paper in your issue. 

The term, density factor, appears to be objected to by 
several people who do not see the use of it. Everyone admits 
the value of the term load factor, although this applies 
merely to the generating plant. Mains, however, frequently 
cost more than the generating plant, and it seems to be 
worth while to have some means of seeing to what extent 
they are laid, so as to bring in the best return. If a station 
only sells about 5 units per annum per £1 worth of mains 
laid, it would seem either that sufficient inducement is not 
being given for consumers to come, on thickly, or else that 
the power house has not been well placed, and even if the 
load factor be good, the financial results will probably be 
poor. 

If the term density factor can do for mains what the term 
load factor has done in its way, it will have justified its 
existence. 

The importance of the subject is shown by the fact that 
many people are now doubting the desirability of supplying 
a very large town from one power house, because after a 
certain size is reached, the cost of mains becomes so great 
that it saves money to put down a new station in another 
part of the town. In other words, the improvement in the 
density factor makes this course worth while. 

Again, as many stations know to their cost, isolated 
plants—which, in the case of early closing shops, have a 
very poor load factor—can often compete with, and beat, the 
station supply in matter of costs, the differencé being largely 
that they have very little to pay for mains, or, in other 
words, they have a high density factor. 


North Shields, January 29th, 1901. 


[We regret that the correction, which we duly received, 
was overlooked when Mr. Turnbull’s paper was printed.— 
Eps. Exec. Rev. ] 


Cc. Turnbull. 





Information Wanted. 


With reference to your recent interesting descriptive 
article on the Nernst electric lamp, could you or any of your 
readers inform me through your columns what is the 
diameter of the incandescent rod expressed in wire gauge ; 
also its length when specially made for high voltage use ? 

Also, could you inform me of what material is the wire or 
rod made for giving off the heat in the electrical radiators ? 


One Interested. 





*‘The Permanence of Aluminium in Air.”’ 


Can you grant to me a brief space, in which to reply to 
the three points raised in your leading article of January 18th 
on this subject ? 

1. You state that 10 months is too brief a period of 
exposure. The corrosion is not likely to diminish 
with continued exposure. However, it may interest 
you to know that eight of the nine samples of rod and 
wire with which the tests were commenced are still 
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undergoing exposure at Waterloo and St. Helens. As four 
of these are of aluminium, it will be possible, by with- 
drawing one each year, for the conductivity and tensile 
strength tests, to obtain a series of observations extending 
over five years. These are the results to which I referred 
at. the close of my paper. 

2. You regret that my paper does not include chemical 
tests of the aluminium used. My chief object was, however, 
to test the resistance to corrosion of the aluminium rod and 
wire now being offered to electrical engineers for conducting 
purposes by firms in this country. The companies who 
produce this rod and wire have doubtless satisfied them- 
selves that the amount of impurity present is either unavoid- 
able, or of service for increasing the tensile strength of the 
metal. To’ have used in these experiments specially 
selected samples of the purest metal obtainable would not 
have served the purpose I-had in view. As considerable 
interest has been shown concerning the chemical composi- 
tion of the samples of rod and wire used in my tests, and 
as the figures supplied by the producers have proved to be 
untrustworthy, I will, however, have independent analyses 
made of the remaining aluminium rods and wires for 
publication with the final results. 

3. You state that I am mistaken in asserting that no 
similar exposure tests of copper and galvanised iron wires 
have been made. 

I was certainly unable to find any records of these, and 
Messrs. T. Bolton & Sons, to whom I wrote for information 
on this point, replied that they had no knowledge of the 
publication of any results of such exposure tests. My “ Rip 
Van Winkle sleep” was therefore shared by somewhat 
distinguished companions. Will you kindly inform me 
where I can find the information which you state is avail- 
able ? 


John B. C. Kershaw. 
London, January 25th, 1901. 


[We are pleased to hear that Mr. Kershaw intends to 
continue his interesting and valuable investigations. With 
reference to the exposure tests of copper and galvanised iron 
wire, the Post Office and railway telegraph engineers could 
have informed Mr. Kershaw on the subject, it is a matter 
of common knowledge with them ; the users and not the 
manufacturers of wire are the people likely to have the in- 
formation in question.—Eps. ELEC. REv.] 





Incandescent Lamp Tests. 


My committee, in common with other local authorities, 
will shortly be considering the question of lamp supply, and, 
with this object in view, I am anxious to obtain reliable data 
as to the most recent tests of lamp efficiencies. As far as I 
can discover no exhaustive life tests have been made for some 
years upon the various types of lamps on the market, and I 
should be extremely glad to know of any of your readers who 
would be willing to share the expense (some £50) of having 
a series of lamp tests carried out by some independent 
authority. 


T. H. Minshall. 
Croydon Electricity - Works, 


January 24th, 1901. 








LONDON COUNTY COUNCIL. 


TuE Council, at the meeting on Tuesday, sanctioned the laying by 
the Blackheath and Greenwich Electric Lighting Company of low 
tension mains across and along a portion of Charlton village. 

The Conduit System.—The Highways Committee reported that 
the electric tramcar, together with the short length of permanent 
way and the electrical fittings, purchased by the Council from the 
British Westinghouse Electric Company last July, was now in opera- 
tion at the Camberwell tramway depét, and might be seen at any 
time by members of the Council. The permanent way, as pur- 
chased, was, in some respects, not in accordance with the under- 
ground conduit system devised by Prof. Kennedy, and which 
was now awaiting the approval of the Board of Trade. As an 
illustration of the consulting engineer’s system, the Committee had 
had laid down at the depét a short length of line, and as the ground 
was not covered in, the underground work connected with the 
system and the space which it would occupy under the carriageways 
could be clearly seen. The space in the carriageways to be occupied 


by the rails was practically the same under both systems, so that 
anyone could see the effect both under and upon the surface of the 
carriageway Of the underground condnit system which the Council 
proposed to adopt forits tramways. If the members of the Borough 
Councils would inspect that illustration of the proposed system, the 
Committee had little doubt that the result would be to remove, 
or, at any rate, materially lessen any objections which they 
might have entertained to the system. through having been 
unable to fully comprehend it. Great advantages would he 
derived from the introduction of electric traction, one 
of the greatest of which would be that the Council would be able to 
materially reduce the fares, and possibly to institute a uniform fare 
for any distances other than those covered by halfpenny fares. The 
Committee were therefore doing all they could to push forward the 
arrangements for the work of reconstruction, and, as was’ well 
known, it was intended to proceed first with the Westminster and 
Tooting lines, and those between Kennington and Blackfriars, and 
between St. George’s Circus and Waterloo Road. It was desirable 
that the members and principal officials of the whole of the metro- 
politan Borough Councils should be invited to attend at the 
Camberwell depét and see for themselves the proposed system in 
practical operation and to have any information given to them on 
the spot at an early date, especially in view of the fact that the 
consent of the Borough Councils concerned was necessary to the 
introduction of the Council’s Tramways and Street Widenings Bill 
of this session. The Committee accordingly recommended that 
an invitation to that effect should be issued for February 14th, and 
that they should be authorised to make the necessary arrangements, 
and incur an expenditure not exceeding £50 in connection with the 
matter. 

Mr. SzagzR—on the motion for the reception of the report— 
asked if the Committee had considered whether anything could be 
done to introduce electric traction on the line from Aldgate to 
Stratford. 

Mr. JEFFREY asked what form of motive power was intended to 
be used in Chelsea. The acting town clerk of that borough had 
pointed out that electricity was proposed for one of the projected 
lines, and that he presumed the others would be horse tramways. 

Mr. GILBERT suggested that after the forthcoming inspection the 
Committee should make some arrangements whereby the general 
public would have an opportunity of seeing the tramway in opera- 
tion. 

Mr. J. W. Benn, Chairman of the Committee, stated, in reply to 
questions, that the Committee had come to the conclusion that 
as soon as electric traction was installed, a uniform fare of 1d. 
for any distance would be charged on the lines worked by the 
Council. As far as the north of the Thames was concerned, the 
Committee had discussed the section of line referred to by Mr. 
Seager. When electric traction was introduced on that side of the 
river, he thought that that section would certainly be the first on the 
list. With regard to the North Metropolitan company, there had 
been no further correspondence between the company and the 
Council. The speaker could not think of introducing any method 
other than electric traction in Chelsea. As to admitting the public 
to view the experimental line, the Committee had not contemplated 
doing so, but arrangements could be made if there was any demand 
from that quarter. 

The report having been received, the recommendation of the 
Committee was subsequently agreed to. 

Extensions of Works.—The Building Act Committee recommended 
the Council to approve plans submitted on behalf of the Metro- 
politan Electric Supply Company for the construction of a sub- 
station, transformer room and battery room in Tower Street, 
Holborn. This was agreed to, and it was also resolved to authorise 
the erection by the Charing Cross and City Electric Company of a 
distributing station on a site abutting upon Carlisle Avenue, 
Fenchurch Street. 

Tramway Suggestions.—The following notice of motion stood in 
the name of Mr. Baker :—That the Highways Committee should be 
requested to report whether the Council could not at once proceed 
to lay a double line of conduit electric tramway in Rosebery Avenue, 
the necessary energy to be obtained from one of the supply com- 
panies in the neighbourhood, and the line to be worked by the 
Council. This was postponed. 

A further motion, by Mr, Wxstacort, proposed that the Com- 
mittee should be instructed to report at the earliest possible moment 
as to the powers of the Council to convert the tramways leased to 
the North Metropolitan Tramways Company to electric traction, the 
probable cost of the work, and the estimated income. This was 
also adjourned. 








LEGAL. 


Suarp & Co. v. THe Garety Bars Company, LIMITED. 


In the Westminster County Court on Friday, his Honour, Judge 
Lumley Smith, K.C., tried an action brought by Messrs. Sharp and 
Co., electrical engineers, of 17, Sloane Street, S.W., who sought to 
recover £30 odd from the Gaiety Bars Company, Limited, in the 
Strand, for electrical work done. The plaintiffs’ case was that the 
arc lamps outside the premises were a trouble to them, and they 
were called in to see what could be done to them. They were 
taken away, and were repaired by Messrs. Johnson & Phillips, and 
refixed. They went wrong again, and they were then sent to the 
General Electric Company, who repaired them again. They were 
in an excessively dirty condition, and had they been kept in order, 
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they would have worked well. The defence was that they were 
properly cleaned, and had they been repaired correctly, all would 
have gone well. They called Mr. H. P. Allam, A.I.E.E., who said 
two lamps worked all right after being cleaned, and he replaced the 
other two by Thomson-Houston’s, as the defendants’ secretary was 
disgusted with them. He did not, however, speak of any fault.—His 
Honour emphasised that, in giving judgment for the plaintiffs for 
the amount claimed, with costs. 





Tae ENGiLisH ExEgctrican Company v. THE GLasDIR COPPER 
Minzs, Luotrep. 


In the Chaneery Division on Friday, before Mr. Justice Joyce, Mr. 
Hughes, K.C., moved for the appointment of a receiver and 
manager in the case of the English Electrical Company v. The 
Glasdir Copper Mines, Limited. Counsel stated that this was a 
debenture holder’s action, the property charged being a copper 
mine in North Wales; 250 debentures of £100 each had been issued, 
and plaintiffs held 42. Mr. Pelham, who appeared for the 
defendants, said he was not in a position to resist the motion, but 
he could not accept the receiver and manager nominated by the 
plaintiffs. ‘The gentleman nominated was a director of the plaintiffs’ 
company, and it was in his view essential that some independent 
gentleman should be appointed. There were questions of account 
between the two companies. After some further discussion it was 
arranged that the motion should stand over for a week. 





Ruea Insuwire Synpicate, Liurrep. 


Tur petition of Volenite, Limited, for the compulsory winding up 
of the Rhea Insulite Syndicate, Limited, was before Mr. Justice 
Wright, in the Companies’ Winding-Up Court, on Wednesday. 
Mr. H. Chitty said the petitioning company’s debt was £362 15s., 
but he was prepared to admit that it was only £298 2s. 6d., and on 
that he supported the petition. The company was formed in July, 
1899, and Mr. Lamplough and the Volenite Company were 
connected with it. It had a nominal capital of £15,000 in £1 shares, 
of which £11,000 odd had been taken up. The object of the 
company was to acquire and work certain patents belonging to Mr. 
W. J. Cordner. The petitioner had served the debtor with a 
statutory demand for the payment of his debt, but no notice had 
been taken of it. Mr. Houston, for the creditor, said the petitioner’s 
debt was disputed, and the goods supplied by him on which he 
claimed were not according to order. They were in fact worthless, 
and the company counterclaimed for £1,100. Mr. Chitty 
characterised the claims of the company as bogus claims, and 
pressed for an order. He also said that there were contracts 
between Mr. Lamplough and Volenite which had not been disclosed. 
After some argument his Lordship dismissed the petition without 
costs 
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BUSINESS NOTES. 





Electrical Wares Exported. 








WEEK ENDING Jan. 30TH, 1900. | WEEK ENDING Jan: 297TH, 1901. 
Alexandria -- Value £194 Alexandria .. . Value £15 
Amsterdam.. ee ee 95 Amsterdam .. ar oe << oe 
Barcelona .. ee un pe 81 Bahia. Teleg, apparatus aa 
Bombay .. Pr oe se 26 Brisbane .. +e re “es 46 
Boulogne .. Px os ao oS Calcutta’ .. oe ee «- 1,826 
Bremen. Teleg.instruments.. 20 - Teleg. wire .. oo. 
Buenos Ayres a ie ‘a. aa Care Town .. - * 158 
i Teleg.mat. .. 1,650 Copennogse. Teleg. wire - 207 
” Teleph. cable .. 185 Delagoa Bay. Teleg.cable .. 180 
Calcutta ae ee «+ 2,964 Durban oe ee oe o WH 
Cape Town... < <e  ‘ee*-* og Ot -| ‘REORMGMMOse, pe’ Gs 40 @ 
Chinde, Teleg. mat. .. o- 864 Gibraltar .. es ee we 48 
Christiania, ‘Yeleg. cable -« Hamburg .. pr ee ss 80 
Colombo .. 5 ag a 77 ” Teleg. mat, .. -- 800 
* Teleg. instruments 84 Hobart ap = as oc. ae 
Copenhagen mpi és ce Se Hong Kong .. 23 
Durban oe “e a6 -- 789 Malta. . ws « “ « 15 
» Teleg.mat. .. oe 6l Nagasaki. Teleg. cable. . «» 2,200 
East London ie Rg 2 ag ae Ostend °s ‘ Pa ae at 
Flushing... re “e a6 81 Perth. Elecl. tramway plant.. 4,000 
Gibraltar .. 6.) ne S| Bort Migahiets 
Halifax rp <a ee Se 17 Shanghai .. = on >. & 
Hamburg .. ees se oe 25 Sydney rs - ie: -. 1,756 
” Teleg. mat... -- 800 Trinidad ; +e oe 77 
Hong Kong... ee os -- 816 
Karachi c. ae 
Launceston... ¥e es -- 210 
Madras 44.) /-eg bitease “ogee Ore 
Malta oi - ey. oe 19 
Mauritius .. 76 +e oo 2s 
Melbourne .. A 7 -- 816 
St. Petersburg. Teleg. mat... 1,000 
Santos aa a os oe 41 
Shanghai 254 
Sydney ove 158 
_» . Teleg. mat. 282 
Tientsin §., os 63 a 
Toronto ., et wm se 85 
Trieste ao os ee oe 70 
Yokohama. Electric cable .. 67 
Total .. £12,609 Total £18,275 
Foreign Goods Transhipped. 
| Bydney. Elecl. goods Value £852 


Auction Sale.—Messrs. P. Huddleston & Co. will sell 
by auction on February 4th certain stock and plant of an engineer, 
including gas and steam engines, lathes, drilling and shaping 
machines, dynamos, arc lamps, electrical accessories, &c. See 
advertisement in this issue for further details. 

The same firm will, on February 12th and 13th, sell the stock and 
plant of an electrical engineer and lamp manufacturer, at South 
Audley Street, W. A large quantity of electrical fittings, arc and 
incandescent lamps, cable and wire, and other apparatus and 
accessories will be offered. See our advertisement pages for 
particulars. 

Auer Glow Lamp.,—The owners of the new incandes- 
cent electric lamp, devised by Dr. von Auer, anticipate that the 
lamp will be the means of revolutionising internal electric lighting. 
According to the Financier, the patents are held by the Austrian 
Incandescent Gas Light and Electricity Company, which is now 
disposing of its rights for Germany and Holland to the German 
Incandescent Gas Light Company (Deutsche Gasgluhlicht Aktien 
Gesellschaft), of Berlin. A demonstration of the capabilities of the 
lamp has just been given in Berlin, when it was claimed that, not- 
withstanding that the lamp gives a brighter light, it only requires 
one-third of the current needed by an ordinary carbon filament 
incandescent electric lamp yielding the same amount of illuminating 
power. The new lamp basa filament of osmium, and the German 
company is erecting a factory for the manufacture of the lamp. 
Owiug to the scarcity of osmium, the German company proposes to 
form an English company for the winning of the metal, in conjunc- 


‘tion with the Auer Gas Light Company, of Philadelphia. It is 


understood that the only obstacle in the way of the lamp is the 
fact that osmium is not found in any abundance. 


Boiler Explosion.—A coroner’s jury sitting at West- 
minster has returned a verdict of ‘ Accidental death” in the case of 
Thomas Wilson, 33, a fireman employed by the Metropolitan Electric 
Supply Company, who was fatally scalded through the bursting of a 
boiler tube at the Sardinia Street works, Lincoln’s Inn Fields. 


Books Received.—‘ The Export Merchant Shippers’ 
Directory for 1901.” London: Dean & Son. 17s. 6d. 

Science Abstracts and Index to Vol. III. London: E. and 
F. N. Spon, Limited. 2s. each, net. 

“Michael Faraday : his Life and Work,” by Silvanus P. Thompson, 
F.R.S. London: Cassell & Co., 1901. 2s. 6d. 


British Fire Prevention Committee.—Many inquiries 
having reached the offices of the British Fire Prevention Committee 
whether further important conflagrations abroad could not be made 
the subject of special publications or papers in the same way as the 
Charity Bazaar fire at Paris, and the Horne Building fire at 
Pittsburg, U.S.A., have already been dealt with, the executive have 
decided to issue authentic, illustrated descriptions of the Comédie 
Francaise fire at Paris and the Windsor Hotel fire at New York, in 
respect to which valuable notes and photographs have for some time 
been in their possession. Both descriptions will be issued during 
the Spring, and, as only a limited edition will be printed for 
members of the Committee and the public authorities, non-members 
requiring copies should apply at once to the assistant secretary, 1, 
Waterloo Place, Pall Mall, S.W. 


Electricity Supply Company for Spain, Limited.— 
In the Chancery Division of the High Court of Justice on Wednes- 
day, before Mr. Justice Wright, the petition of the Electricity 
Supply Company for Spain, Limited, for permission to reduce its 
capital was mentioned. Mr. Kirby, counsel for the company, stated 
that much of the plant of the company had been superseded by new 
inventions. The capital was £100,000, in £5 shares, and there were 
£250,000 in debentures. The capital had been expended in the 
erection of electrical plant in Madrid, which now, after 11 years, 
required renewing, and the new capital required was to be expended 
on that. The matter was adjourned a week ago, as his Lordship 
required further information as to the proposal. This had in the 
meantime been furnished, and his Lordship now assented to the 
erms of the petition. 


Fire.—A fire broke out in the British Electric Works 
Company’s premises at Hanley on Saturday last, and caused con- 
siderable damage. 

E, P. 


Patents in Federated Australia,—Messrs. 
Alexander & Son, chartered patent agents, of Southampton Build- 
ings, write us as follows :—“ We find that many patentees are under 
the impression that a single patent will now cover all the Federated 
Colonies. This, however, is not the case, and separate independent 
patents are still required for each colony. From latest advices it 
appears that there is not the slightest prospect of a general patent 
law for the entire commonwealth being adopted for at least two 
years, and it will, therefore, be unwise and useless to delay applica- 
tions in expectation of the passage of such a law.” 


Presentation.—On Saturday last a pleasant function 
took place at the Liverpool offices of Callender’s Cable and Con- 
struction Company, Limited. Mr. W. J. Hide, late assistant 
engineer at the Liverpool Branch of the company, has joined Mr. 
A. L. Taylor and Mr. A. Kelly as consulting engineers and elec- 
tricians, and on Saturday the members of the staff met to bid him 
farewell. The chairman (Mr. F. A. Pocklington) spoke in warm 
terms of Mr. Hide’s ability and his courteous demeanour in dealing 
with the staff, on whose behalf he presented Mr. Hide with an 
illuminated address and a box of scientitic instruments as a slight 
indication of their regard for him. Mr. Hide thanked the chairman 
and the staff for their kindness. Several other members of the staff 
also expressed regret that Mr. Hide was severing his connection 
with them. 
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Liquidation and Dissolution::— The petition of 
A. Davies and another for the compulséry winding up of the 
Coventry Gas Fitting, Electrical and’ Engitieering Company, 
Limited, was before Mr. Justice Wright in the Companies’ 
Winding-up Court yesterday. Mr. M. Romer stated that since the 
presentation of the petition a resolution had been passed for 
voluntary liquidation, a1d 1 cheme of reconstruction had: been 
prepared, which he underst20d the creditors assented to. Under the 
circumstances the petitioners were willing to take a supervision 
order. His Lordship accordingly made an order continuing the 
voluntary liquidation under the supervision of the Court. 
. Messrs. W. S. Sargeant and J. H. Watt (electrical and steam 
launch builders, Thames Electric and Steam Launch Company, 
Strand-on-the-Green, Chiswick) have dissolved partnership. 


Private Bills.—In the case of the following Bills 
formal proof of compliance with the Standing Orders has been 
given, namely, the Metropolitan District Railway Bill, the King’s 
Road Railway Bill, the Notting Hill Electric Lighting Bill, the 
Charing Cross, Euston, and Hampstead Railway (No. 1) Bill, the 
Charing Cross, Euston, and Hampstead Railway (No. 2) Bill, the 
City and Brixton (Extension of Time) Bill, and the Derbyshire and 
Nottinghamshire Electric Power Bill. These Bills, which were 
unopposed at this stage, will be duly reported for first reading. 

The Victoria, City, and Southern Electric Railway Bill was 
marked in the list as “ dead.” It will be remembered that its 
object was to construct an electric railway on the tube principle 
from St. George’s, Hanover Square, to Cannon Street vid Ludgate 
Hill, and thence to Camberwell and Rye Lane, Peckham. The 
London United Tramways Bills, which was on the examiners’ list as 
an “opposed” Bill, was not dealt with, its consideration being 
postponed until February. Several other measures dealing with 
tramways have been deferred. It is understood that the point on 
which they are postponed has reference to the necessary consents of 
road authorities. 

The following, having complied with the Standing Orders, is to 
be reported for first reading— namely, the Piccadilly and City Rail- 
way Bill. The examiners found that in the case of the Brompton 
and Piccadilly Circus Railway (Extensions) Bill the necessary 
money deposits in respect of some of the railways contemplated 
had not been made, and that there had been non-compliance with 
the Standing Orders. This irregularity would have to be dealt with 
by the Standing Orders Committee. The Willesden Urban District 
Council Tramways and Improvement Bill, which was unopposed at 
this stage, was marked on the examiners’ list as “ dead.” 

The South Yorkshire Electric Power Company’s Bill was reported 
to fail to comply with the standing orders. 


Smoke Nuisance.—At the West London Court last 
week there were summonses against the Central London Railway 
Company in respect of a smoke nuisance at the electrical generating 
station, Wood Lane, Shepherd’s Bush. Evidence was given on both 
sides, after which Mr. Rose said he was satisfied that the best 
appliances were used, but he was not satisfied that the best kind of 
coal was used on some occasions. However, it was not a case for 
the maximum penalty. It would be sufficient to impose a fine of 
£5 on each summons, in all £25,.with two guineas costs. The 
payment of the money stood over pending the application for a 
special case. 


Trade Announcements. — Messrs. Easton & Co., 
of Broad Sanctuary Chambers, Broad Sanctuary, S.W., notify us 
that the business of Easton, Anderson & Goolden, Limited, has been 
acquired by them as from January 23rd, 1901, in terms of an agree- 
ment with the receiver and manager of that company, which has 
been duly approved by the Court. The debts due to the receiver 
and manager, assigned to Easton & Co., Limited, in terms of such 
agreement, are payable to the company at the offices as above, and 
all debts and liabilities of the receiver and manager incurred by him 
since the date of his appointment, will be discharged by the com- 
pany. The business is taken over as a going concern, and Easton 
and Co. will carry out all current contracts. Mr. T. Perceval 
Wilson signs the circular as joint general manager. The company 
has secured the sole license for Great Britain and her Colonies for 
the manufacture and sale of stationary engines of over 10 H.P., 
superheaters, economisers, and other apparatus under the Schmidt 
patents, for the utilisation of highly superheated steam. ‘In view 
of the extraordinary progress made on the Continent, where upwards 
of 400 plants, representing over 100,000 u.P., are at work, we antici- 
pate that a large business will result, as the aduption of the system 
secures the most remarkable economy of steam and coal without any 
difficulties in maintenance or lubrication.” The company will 
continue the various branches of engineering work hitherto executed 
by Easton, Anderson & Goolden, Limited, the staff and officials of 
the late company being retained. We hope Messrs. Easton & Co. 
will have the pleasure at an early date of re-establishing this well- 
known English business on profitable and lasting lines. 








ELECTRIC LIGHT AND POWER NOTES. 


Bath.—At a meeting of the E.L. Committee last week, 
a report of the city electrical engineer (Mr. F. G. Metzger) upon 
the proposed extensions was read and adopted. The engineer 
stated that the actual number of 8-c.P. lamps installed at the end of 
1900 was 25,388, and allowing for the additional street arc lamps, 
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which will be connected to the mains during the present quarter, 
they would have an equivalent of 27,088 8-c.P. lamps, plus any fresh 
additions in private lighting, for the supply of current to which 
plant must be available at the works. Based on the same rate of 
increase in the private lighting during 1900, the lamp connectiong 
next winter should not be less than 32,000 8-c.P. lamps. The exist. 
ing plant is capable of supplying current to 30,000 8-c.P. lamps 
wired, and the present boilers are able to give sufficient steam for 
supplying current to 40,000 8-c.P. lamps wired. He suggested re. 
placing two of the smaller sets by two 240-xKw. sets, capable of 
generating the necessary current to supply 15,000 8-c.P. lamps. An 
additional condenser would be required, also steam and exhaust pip- 
ing, foundations, &c.. He estimated the cost to be in all £8,500, 
The current carried by the existing cables during Christmas week 


_ was far in excess of their normal capacity. The cables got ve 


warm in consequence, and a drop in pressure was the result. In 
addition to this, they ran considerable risk of breakdown through 
overloading, and to avoid trouble in the future he presented a 
scheme for supplying the five principal sub-stations with new 
feeders. The existing feeders had been cut about from time to time 
through the old system of house transformers, where a joint was 
necessary whenever a new customer was added. These old joints 
had been cut out, tothe detriment of the insulation, but they were 
quite good enough to act as feeders of small currents to outlying 
districts, for which purpose he intended adopting them when 
the new feeders were laid. The only safe practice was to runa 
separate and independent feeder, to be used only for the one sub- 
station it has to supply with current, and it must not be tapped for 
any other purpose. The cables would each be designed to carry 
100 amperes, and each pair laid in a separate troughing. He esti- 
mated the cost of the new feeders at £3,000. It was decided that 
the engineer should take steps to inspect other works and obtain 
such information as he might require to enable him to select the 
most modern and efficient plant. The best thauks of the Committee 
were tendered to Mr. Metzger and his staff for the efficient manner 
in which the business of the undertaking had been conducted 
during the past winter, and particularly during the recent flood. 


Bangor.—A deputation from the North Down Tramway 
Company interviewed the Bangor U.D.C. last week with respect to 
a proposal to supply electricity to the town. The Council appears 
to favour the scheme. 


Bescia (Italy)—The engineer Cesare Terretti has 
presented a project to the Inspector-General of Italian Railways, 
with an application for a concession for the utilisation of the waters 
of the Chiese River in Sabbio for the development of electric energy 
to be transmitted to the city of Bescia and suburbs. The take of 
water would be at the rate of 12 cubic metres per second. By 
means of a waterfall of 9 metres it is expected to secure a power of 
1,440 u.p. The cost of the proyosed works is estimated at 260,000 
lire (£10,400). 


Coal Mining.—At the Broad Oak Colliery, St. Helens, 
Lancashire, hauling and winding are now done by electricity. A 
25-n.p. motor is used for winding, and a special form of brake has 
been devised by Mr. J. Swift, the engineer of the colliery. By 
means of the brake,.the drum can be stopped almost instantly. The 
electric power is obtained from the mains of the St. Helens Cor- 
poration. The colliery finds employment for about 85 hands, 
Electrical power is said to have proved cleaner, cheaper, and more 
convenient in every way than steam. 


Dunstable.—The T.C. has appointed an Electric 
Light Committee to obtain information and advice as to a public 
supply of electrical energy for Dunstable and district, and to take 
preliminary steps for an application for a provisional order in the 
next session of Parliament. 


Eastbourne.—The T.C.. has resolved to apply for the 
sanction of the L.G.B. to a loan of £50,882, for the erection of new 
electric light works at Roselands, new plant, extension of mains, and 
the remodelling of the are lighting system. It was stated that in 
the past 12 months there had been an advance in the number of 
customers from 409 to 492, while the amount of energy supplied had 
increased to the extent of 29 per cent. The financial result of last 
year’s operations was a net profit of £834, while they had paid 
£4,382 interest, and had contributed £2,600 to the sinking fund. 
Coal during last year had cost £3,268, as against £2,065 in the 
previous year. 


Gillingham.—The D.C. has resolved to acquire the 
electric lighting company’s undertaking, if terms can be agreed 
upon. : 

Grantown (Elgin),—The T.C. has been considering the 
advisability of introducing electric light into the town. It has bad 
numerous schemes before it, but has not yet been able to come toa 
decision. One suggestion that receives favour is to obtain the 
motive power from the river Spey, though the Dowson gas plant 
and steam as motive powers are also favourably considered. This 
burgh has a population of 1,590, but as it is a well-known health 
resort this number is largely increased in the months of July, 
August and September. The Councillors are somewhat afraid that 
with such a small population they will be unable to make the 
scheme pay, and they are meantime anxious to receive offers to 
undertake the work from private companies. The subject meant- 
while is being hung up by them, in order to see if these will come 
in. About a dozen years ago a gas company was in existence, but 
as the price charged for gas was 10s. 6d. per 1,000 feet, and as the: 
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commodity was of wretched quality, the company had to shut wp 
shop. 

rd similar question is also agitating the T.C. of Nairn. A proposal 
is before it by Messrs. Crompton & Co. to supply the town. It 
is somewhat questionable if an offer by a private company will be 
entertained in this case, as Nairn, which is also a well-known 
summer resort, has a much bigger population, and there is a feeling 
that if a profit can be made by a private company it could also be 
made by the town itself doing the work. 


London.—KeEnsineron.—At a meeting of the Borough 
Council last week, the Notting Hill electric lighting scheme was 
discussed. Under this scheme one of the electric supply companies 
seeks power to acquire sites in Napier Road and Holland Mews, 
Kensington, for the erection of works for generating or dis- 
tributing electricity. The Law and General Purposes Committee 
was of opinion, considering the residential character of _ the 
distvict, that the scheme should be opposed by the Council, unless 
the promoters agree to the insertion of clauses in-the Bill whereby 
the -ites in question would be restricted to the purpose of storage 
and transforming stations. The Council decided to address a letter 
to the promoters to this effect. 


Yachynlleth.—A London company has formulated a 
proposal to supply this—one of the chief North Wales towns—with 
electricity, and the U.D.C. is understood to be prepared to give the 
matier favourable consideration. The capital is figured at- about 
£8,000. The Marchioness of Londonderry will grant a long water- 
power lease on reasonable terms. 


‘ianchester.—The Electricity Committee of the City 
Council last week had before it an important letter from Prof. 
Kennedy with reference to the difficulties which have arisen in the 
department. He has been investigating the situation, and has come 
to tie conclusion that the rapid growth of the responsibilities of the 
department necessitates the greatest possible activity if a collapse 
ist» be avoided. At the present time the sole generating station is 
in Dickenson Street. This has a capacity of 11,000 up. From 
thi: station all the electrical energy for lighting and power pur- 
poses must be sent out until the adjoining Bloom Street station is 
buiit. In a month or two the work will be greatly increased by the 
necessity for running the trams on the Cheetham Hill, Bury New 
Road, and Rochdale Road routes. This, and the continuous growth 
of the demand for electric light by private consumers, means that 
the strain will be immensely greater than it is this winter. Prof. 
Kennedy is of the opinion that Dickenson Street will be inade- 
quate to cope with the accumulation, and has written to the 
Electricity Committee, that it will be a“‘ calamity ” if Bluom Street 
station, which is being erected next to Dickenson Street, is not com- 
pleted by September. The Committee is taking special means to 
complete the station, but it is recognised that great difficulty will 
be experienced in conforming to Prof. Kennedy’s requirements. 


Middlesex.x—The Heston Electric Light Prov. Order 
has been abandoned. The Friern Barnet, Hampton, Ruislip, Ted- 
dington, and Hampton Wick applications for prov. orders are to be 
opposed by the Middlesex County Council. 


North Metropolitan District.—On Friday last a public 
meeting of ratepayers was held at Tottenham, to consider the pro- 
posal of the District Council to join with the neighbouring Councils 
in promoting a Bill to generate and distribute electrical energy 
throughout the districts concerned. Speeches in favour were made 
by Mr. Hawtayne and Mr. Hammond, who are advising the local 
authorities in the matter, and by other persons, and a motion 
approving of the scheme was carried., A poll of the parish was 
demanded and will take place early in February. 


Saragossa (Spain),—The Sociedad de Approvechamiento 
del Rio Gallego is the name of a company that has been formed at 
Saragossa for the utilisation of two waterfalls situated on the River 
Gallego. The first is situated in the province of Puendeluno, and 
is calculated to develop 3,200 u.P. The second is in Murillo, and 
is estimated to yield 2,600 H.P. Both waterfalls are within 50 kilo- 
metres of Saragossa. The capital of the company is 3,500,000 
pesetas. 

Spain,—A company has just been formed at Luco de 


Jiloca (province of Teruel) to establish an electric lighting station 
in the town. ~Water-power is to be utilised. 


Willesden.—The Middlesex County Council, for the 
purpose of protecting the mains it is to lay for the electric 
tramways in Willesden, has resolved to oppose the Metropolitan 
Electrie Supply Bill. 





ELECTRIC TRACTION NOTES. © 





Austria.—Messrs. Ganz & Co., of Buda-Pesth, have 
secured a preliminary concession in respect of a projected system of 
electric tramways in the town and district of Klagenfurt. 


Central London Railway Vibration.—The committee 
appointed to inquire into the vibration caused by the trains of the 
Central Londén Railway, met at the Board of Trade on the 
24th ult. Mr, E. Tewson, surveyor; Mr. Threlfall, 19, Hyde Park 
Terrace, chairman of the Frontages Committee; Mr. G. Agnew, 
Lancaster Gate; Mr. Howard Wright, Albion Street ; and Mr. P. 





Williams, Hyde Park Gardens, gave evidence as to the noise and 
vibration caused by the passing of the trains. At the close of the 
evidence the chairman, Lord Rayleigh, announced that the com- 
mittee would carry out an inspection and examination of various 
houses in the district, and would depute Mr. Mallock, who had been 
making inquiries in connection with trials of lecomotives on the 
District Railway, to carry out experiments to discover the nature 
and cause of the vibration complained of. 


Dublin County.—The Dublin County Council has 
approved of a project to construct tramways from the terminus of 
the Dublin Tramway Company to Enniskerry, and from Bray to 
Enniskerry. 


France.—The French Thomson-Houston Company are in 
negotiation with the Paris, Lyons and Mediterranean Railway 
Company with reference to the conversion of the railway between 
Cannes and Vintimille into an electric line. 


Glasgow.—The following are the principal dimensions, 
&c., of the set of two 5,000-H.p. three-cylinder vertical compound 
direct coupled engines which Messrs. J. Musgrave & Sons, Limited, 
of the Globe Ironworks, Bolton, are supplying to the order of the 
Glasgow Corporation for electric traction purposes :—Height of 
engine, 35 feet; weight, about 800 tons; driving shaft— 
diameter, 36 inches, weight 85 tons; high pressure cylinder— 
42 inches diameter, 5-feet stroke; two low pressure cylinders—each 
60 inches diameter, 5-feet stroke; fly-wheel—24 feet diameter, 
weight 140 tons; total weight of bedplate, 135 tons; heaviest 
casting, 45.tons. The engines are intended to run at 75 revolutions 
per minute, and to be capable of 2,500 kw. output. They are 
believed to be the largest stationary engines for electrical purposes 
yet built in this country, and a new erecting shop has had to be 
constructed at the works for their reception as they are completed. 
They are expected to be available for the heavy tramway service 
which will ensue upon the opening of the Exhibition at Glasgow 
this spring, and the first is now almost ready for delivery. 


Huddersfield.—The whole of the 12 miles of route elec- 
cally equipped has now been traversed by trial cars, and the formal 
opening of the tramways is likely to take place shortly. 


Liverpool.—A report on the working and requirements 
of the Liverpool tramway system has been furnished by Mr. 
Bellamy, the general manager, to the Tramways Committee of 
the Liverpool City Council. The number of electric cars in regular 
service is returned as 270. By June next 130 more cars will be in 
use. With the present service the average number of cars passing 
some of the principal points in the city is about 3,200 daily, and the 
maximum hourly number, approximately 200. The report deals 
principally with the congestion of car traffic, which is great at some 
points. In June next the number of cars running daily to the ceutre 
of the city will be about 5,000. The need of greater accommodation 
at the termini has become urgent, and the manager suggests the 
construction of a gridiron at St. George’s Crescent to relieve the 
traffic of the south and south-western routes, and another in the Old 
Haymarket, and a re-atrangement of the car space in St. George’s 
Place, Lime Street. Shelter places for passengers are also suggested 
and are badly required. The enormous expansion of traffic which 
there has been in Liverpool since the introduction of electrical 
traction will be seen from the following figures which are taken 
from the new report :— 


Year. Passengers, Mileage. Receipts. 
ae oe 88,409,084 6,013,182 £290,743 
1898 .. oe 41,772,034 6,279,758 814,207 
1899 .. ‘y 68,771,450 7,600,546 859,929 
1900... we 84,367,968 9,100,866 417,574 


The number of passengers estimated to be carried during the pre- 
sent year is 122,000,000, and it is said that this may be largely 
exceeded, as the cars will be increased by 50 per cent. by the middle 


‘of the present year. For the fortnight which ended on January 


19th, the receipts for electric cars, horse cars, and buses amounted 
to £15,429 13s. 54d., against £13,507 11s. 4$d. for the same period 
in 1900. The mileage was 392,200, against 316,384 last year. The 
number of passengers carried was 3,331,560, compared with 
2,585,764 in the same weeks last year. 


Manchester and Liverpool.—The engineers of the pro- 
posed Manchester and Liverpool Electric Express Railway have 
prepared for Parliament a detailed estimate of the cost of this 
scheme, as it will be put forward during the ensuing session. This 
is abstracted in the Liverpool Mercury. The total length of the 
proposed railway from its commencement on the west side of 
Deansgate to its termination in Liverpool, near School Lane, is 


- 34 miles 3 furlongs 3 chains, which is 1 furlong shorter than the 


scheme of last year. The estimated cost of construction is 
£1,776,821, as compared with £1,748,940, which was the estimate of 
last year’s scheme. The details of this estimate show that the 
scheme as now put forward is, from an engineer’s point of view, 
materially different to the rejected scheme. The cost per mile for 
laying the permanent way, which last year was put at £18,000 per 
mile, is now reduced to £13,500. per mile, and the cost of the 
stations, which was estimated at £67,600, is brought down to 
£30,000. The cost of viaducts, which, under last year’s scheme, 
would have absorbed £175,300, is now put at only £72,868, whilst 
tunnelling is also reduced from £61,200 to £55,360. The saving 
effected by these alterations is more than absorbed by public 
improvements. Thus in the place of 48 bridges over or under 
public roads, estimated to cost £36,200, it is now proposed to provide 
108 bridges at acost of £120,410, while accommodation bridges, 
which were estimated to require the expenditure of £44,340, will 
now be put up at a cost of £80,750. Although 30 acres less land 
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will be required for the new scheme, the cost of acquiring it is 
estimated to absorb £558,515, as compared with £451,600. The 
capital required to be raised for the new scheme is £2,100,000, 
which is an increase of £100,000 when compared with the rejected 
scheme. 


Manchester and Salford.—The Manchester and Salford 
tramways have come to a temporary arrangement whereby the 
Salford Corporation authorise the Manchester Corporation to elec- 
trically equip, prior to April 28th next, at the cost of Salford, the 
tramways in Bury New Road, such cost to include the actual cost to 
Manchester, with an addition of 10 per cent. for superintendence. 
For this route, Manchester will supply the energy till Salford is in 
a position to supply its own, and payments will be made to Salford 
until the latter Corporation commence to run cars on that part of 
the tramways between the junction of Lower Broughton Road and 
Bury New Road and the boundary of Salford and Prestwich at the 
rate of 50 per cent. of the gross receipts earned by Manchester, and 
after Salford commence to run cars at the rate of 424 per cent. of 
the gross receipts. 


Middlesex.—The Local Government Board have inti- 
mated that they. will not sanction the loan of £450,000 for the 
construction of a system of light railways by the Middlesex County 
Council, unless the loan is repaid within 50 years, and the Light 
Railway Commissioners insist upon compulsory street widenings 
and the infliction of a penalty for the non-completion of the lines 
within a specified period. The County Council are to consider the 
alterations necessitated by these requirements. 


Wigan. — On Friday last the new electric tramway 
— Market Street and Martland Mill was opened for regular 
traffic. 


Worcester, — The Worcester Tramways Company, 
Limited, has lodged a Bill for introduction into Parliament next 
session for power to substitute for its existing tramways, which are 
constructed on a gauge of 3 feet, a new system constructed on a 
gauge of 3 feet 6 inches. The company proposes to work these 
tramways by electrical power. 


ge 
TELEGRAPH AND TELEPHONE NOTES. 


The Cable Monopoly.—It is stated in. the Daily 
Express that Mr. Henniker Heaton, M.P., who arrived in Australia 
on December 20th to attend the Commonwealth celebrations, had 
much to say on the subject of cable projects and postal reform. He 
is now advocating a conference between Australia and India for the 
purpose of constructing a national line between the two countries. 
From Singapore to Burmah via the Malay Straits and to Australia 
would only be a step, and it is absurd, says Mr. Heaton, that in 
matters of this sort private companies should exploit us. 


Hull,—The Town Clerk of Hull has issued a circular to 
leading merchants and traders of the city, informing them that the 
Corporation is prepared to establish and work a municipal telephone 
service for Hull and the adjoining district, including Beverley, 
Cottingham, Brough, Elloughton, and Hessle, in case a sufficient 
number of persons are prepared to become subscribers. It is pro- 
posed to charge an “inclusive ” rate of £6 6s. per annum, to cover 
an unlimited number of local calls; also a “toll” rate of £3 per 
annum, and one penny for each call originated by the subscriber. 
The subscriber of the “toll” rate may be called up by other sub- 
scribers without any charge. The Corporation hopes to be able to 
reduce this tariff, but, of course, that will depend upon the number 
of subscribers. Subscribers are promised equal rights with the sub- 
scribers of any other telephone undertaking to the use of the 
Government trunk lines on payment of the usual rates, and will be 
entitled to call up, and to be called up by, all telephone subscribers 
in every town to which the Government lines extend, on payment 
by the person making the call of the terminal charge imposed at the 
towr to which the call is made. 


Telegraphic and Telephonic Communication.— At 
the ensuing Conference of the Association of Chambers of Com- 
merce, to be held in London, several of the Chambers will move 
strongly expressed resolutions as to the present inadequate tele- 
graphic and telephonic service in this country. The Newcastle-on- 
Tyne Chamber will move “That whilst expressing satisfaction that 
after numerous delays the negotiations connected with the forma- 
tion of an all-British Pacific cable have progressed sufficiently to 
cnable a contract for laying the same to be eutered into, this 
Association would strongly urge on the Government the absolute 
necessity that exists, both on account of the defence of the Empire 
and the promotion of its commerce, that immediate efforts should 
be made and actively continued until all parts of the Empire, 
whether colozics or dependencies, have lines of telegraphic com- 
munication with cach other, as well as with the Mother Country, 
without such lines passiug through any foreign countries or posses- 
sions.” The Liverpool Chamber will also move that every reason- 
able support be given to the Imperial Telegraph Committee of 
the House of Commons in its inquiry into the question of tele- 
graphic commuuication, with a view to increased efficiency and 
economy in the telegraphic service for commercial purposes, and 
into the cable arrangements for Imperial defence. The Liverpool 
Chamber, in view of the growing trade with the Continent of 
Europe and of the active competition for such trade which its 


iciieiemeel 


merchants have to maintain with those of other countries, urges the 
Government to establish without any further delay additional ang 
improved cables between the United Kingdom and the Continent, 
and to arrange for more direct wires to principal European centres 
of commerce and manufacture ; that a more efficient telegraphic and 
telephonic service between the commercial and the manvfacturi 
centres of the United Kingdom is imperatively necessary ; and that 
in certain districts the usefulness of the trunk telephone service jg 
much impaired by its inadequacy. The Southampton Chamber 
proposes calling the attention of the Government to the uncertaint 
attending the use of the trunk line telephones, and asks that the 
service should be expedited and greater facilities given. The Wake- 
field Chamber proposes that the address of not exceeding four words 
should be allowed free of charge in all British and Colonial tele. 
grams, and that telegraphic communication should be extended to 
rural districts where practicable. The Cardiff Chamber supports a 
similar resolution, and the Walsall Chamber will protest against the 
present Post Office regulation with regard to the posting of circulars 
produced in imitation of typewriting. 


Telegraph Clerks’ Soirée.—The London Branch of the 
Postal Telegraph Clerks’ Association announces that in consequence 
of the death of Her Most Gracious Majesty, Queen Victoria, the 
Soirée at which Signor Marconi was to give a demonstration of his 
wireless telegraphy, is postponed until March 1st at 7 p.m. in the 
Holborn Town Hall. 


Telegraphic Interruptions and Repairs :— 
CaBLEs. INTERRUPTED, REPAIRED, 
Arrican—8St. Louis (Senegal)-Bathurst .. -. Aug. 26,1900 .. ee 


suovtH AMERICAN—Paré-Maranham ee oe 
Pernambuco-Ceara ae ez ae Nov. 29, 1900 an. 29, 1901 
Cayenne-Pinheiro .. < oe ee Nov. 26, 1! « ee 
Payta and Barranco Jan. 7, 1901 


Falmouth-Bilbao se ee oe eb -» Dec. 28,1900 .. Jan. 24, 1901 


Latakia-Cyprus ae -- June 20, 1899 
Marseilles-Barcelona .. .. Jan. 7, 1901 os ee 
Havre-Waterville Jan. 19,1901 .. - 
Malta-Tripoli . Jan. 24,1901... _ 
Singapore-Batavia 5 .. Jan. 25,1901 .. Jan. 28, 1901 
Singapore-Banjoewangi -. Jan. 25,1901 .. a 


LANDLINES :— 
South American—Interior of Colombia land- 
ines a Ae > es es .» Nov. 19,1900 .. 
Ecuador landlines - eo ve -» March 8, 1897 .. ee 
Landlines west of Barquisineto and Coro .. Nov.1,1900 .. ee 
Barcelona (Venezuela)-Ciudad (Bolivar) .. Nov.1,1900 .. ee 
Communication with Carthagena and 
Baranquilla .. oe oe oe .- Dec. 8,1900 oe 
West Inp1an—Landlines to Baracoa, Guantago 
and Sagua de Tanamo.. - aie -. Nov. 12,1900 .. ee 
Landlines between Puerto Plata and San 
Domingo City .. a 8 oe «» Nov. 20,1900 .. ee 
Cuinesr—Tientsin-Pekin .. .. .. «» Junell,1900 .. ee 


Pekin-Kalgan “ oe ve se -. June 14,1900 .. we 
Kalgan-Maimatchin .. oe oe -. June 80,1900 .. oe 
Tientsin, via Shanghai .. eo oe -. June 16,1900 .. ee 
Tientsin and Taku via Helam ee -- June 18, 1900 


Shanghai-Foochow oe .. Jan. 16,1901 .. Jan. 22, 1901 
Shanghai-Amoy .. .< es ae -. Jan. 18,1901... <n 
All lines connecting Cochin’ China with 
Thuanan .. aa <e oe me -» Oct. 28,1900 .. 
Communication between Saigon and North 
Annam and Tonkin .. xe as -. Oct, 28,1900 .. oe 
Communication “via Hanekine” interrupted 
on Persian territory .. am a +. Feb. 26,1900 .. Pe 
Majunga-Tananarive .. aie - .. Jan, 24,1901 .. Jan. 24, 1901 


Reduction of Rates to India.—We mentioned last 
week the appointment of an inter-departmental committee to 
report upon the subject of Imperial telegraphic communication. 
We have for a long time insisted on the necessity of some such 
inquiry as the above, and we can only express the hope that it will 
be as full and ample in scope as the terms of reference admit of. 
Now that the United States, France, Germany, and even Holland, 
are considering various projects by which their countries and 
colonies may be freed from the vast network of British cables, it is 
to be hoped that the subject will receive the fullest consideration in 
our own country. The grievance under which Indian telegraphy 
has so long suffered is well expressed in the following extract from 
a leading Calcutta journal :— 


The promised reduction in Indian cab!e charges hangs fire, because the 
consent of Russia and Germany is necessary to the cheapening of the rates. 
This means that the commercial interests of England and India are impeded 
by excessive cable charges because of the mutual agreement between the two 
great companies and the European Governments from whom the Indo-European 
Company have concessions for their lines. The through rate to lodia, via the 
Indo-European route, includes the transit and terminal rates of the countries 
through which the line passes. The proprietors of this line collect the full 
charges, and Pay to the various Goveinments either a royalty on the messages, 
ora line rent. The reduction of the through rate involves the le-sening of the 
transit charges, and before that can be effected the consent of all the admini- 
strations associated under the International Telegraph Convention is necessary. 
The Datovmar geen Company are not disposed to take any undue risks, and 
they require the concessionary Governments to accept reduced royalties, or 
rents, to counteract an anticipated loss of revenue by the reduced tariff. That 
there would be an increased net revenue, as a result of the lowering of the rates 
to 2s. 6d. a word, does not appear to be recognised by the companies, though 
the probability of a greater profit than is now realised is much more likely than 
that of reduced receipts. The present rates are much too higa for the cal 
busivess to produce the greatest return for the compan‘es. An increase of 
messages would natually involve an increase of working expenses, but it is 
highly probable that the greater number of cablegrams would more thao 
counterbalance this result. Very soon, iadeed, the increase of messages would 
lead to improvements in appliances, to enable the cables to be economically 
and rapidly dealt with. But whie the rates for trans-Indian messages to 
Australia and the Far East have been s ibstantially reduced, we have to wait 
upon the pleasure of Foreign Governments before Indi& can have the benefit of 
charges more reasonable than the heavy rates now in force. Sir Edw 
Sassoon, who is not a little indignant at the position of subservience to 
Foreign Governmen s and Lehn companies, to which the business community 
of the kmpire has been reduced in this matter, thinks that the only way of 
relief is in starting an independent land and cable route apart from the tert 
tor’es anid 1 nes of the Gover ts an panies at present iuterested. A 
scheme of this sort he hopes shortly to lay before the Departmental Committee 
at Home, who are dealing with the question of cable rates, and also before the 
Indian Government, whose aid ‘to such-a )roject would be ‘absolutely 
indispensable. 
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Wireless Telegraphy.—The wireless telegraph is now 
working regularly between Ushant and St. Mathew’s Point. A 
service is being established between St. Mathew’s Semaphore and 
the tower of St. Martin’s Church, Brest, so that a service will soon 
be established between Ushant and Brest. 

According to the Morning Post, M. Guarini, who was preparing a 
series of experiments of wireless telegraphy between Brussels and 
Antwerp by means of a repeating apparatus placed about half way 
at Malines, has just obtained a very iniportant though partial 
result. He has been able to transmit several telegraphic messages 
to Malines, which is situated at 214 kilometres from Brussels. Up 
to now no one had been able to communicate at a greater distance 
than 15 kilometres, This only applies to communications over 
land, as of course much greater distances have been attained on the 
seu. 


Wireless Telegraphy in Hawaii.—The Llectrical 
I!urld says that wireless telegraphy between Honolulu and the 
various islands is reported in practical working order. The stations 
on the various islands have all been established, and the tests made 
show that everything is in perfect order. On January 3rd com- 
mercial messages were to be received. The service will include all 
the islands except Kauai. There are three stations, one at Honolulu, 
one at Hilo, and one on the island of Lanai. Lanai is the, connecting 
station between the two others. 








CONTRACTS OPEN AND CLOSED. 


OPEN. be 

Aberdeen.—February 8th. The E.L. Committee wants 
tenders for surface condensers, air and circulating pumps. See 
“ Official Notices ” January 11th. 


Aberdeen.—February 13th. The Tramways Committee 
wants tenders for electrical equipment of the Bathing Station route, 
comprising overhead material and underground cables. Poles pro- 
vided by Corporation. See “ Official Notices” January 18th. 


Amsterdam (Holland),—April 1st. The Communal 
Council will on this date consider tenders for the supply and erec- 
tion of all the motors necessary, and the installation of the electric 
lichting of the power station, switchboards, &. Conditions from 
the Municipal Printing Office, 10 florins (8s. 4d.). Information 
from the manager of the office of Electricity, Achterburgwal, 213, 
Amsterdam. 


Ballinasloe,—February 9th. The Committee of Man- 
azement of the Lunatic Asylum invite tenders for supplying and 
erecting the necessary plant and fittings for an installation in the 
New Hospital Block. For particulars apply to James Young, Clerk 
of Asylum. 


Beckenham.—February 25th. The U.D.C. wants ten- 
ders for boilers, steam ‘alternator, and combined engine, dynamo 
and motor set, pipework, batteries and switchboard for electricity 
works extensions. See “ Official Notices ” January!25th. 


Batley.—February 9th. The Corporation wants tenders 
for three high speed triple-expansion steam dynamos, one balancer, 
and one motor-generator. See “ Official Notices ” January 11th. 


Battersea.—February 1st. Tenders are wanted for 
ordinary and prepayment electricity meters. Consulting engineers, 
Messrs. Kennedy & Jenkin. ; 


Belgium.—February 6th. The municipal authorities 
of Seraing near Liege are again inviting tenders until February 6th 
for the concession for the construction and working of an electric 
tramway between Val-St.-Lambert and La Chatqueue. Particulars 
may be obtained from the Bureaux des Travaux, while tenders are 
to be sent to La Maison Communale Seraing, Belgium. 


Bournemouth.—March 2nd. The T.C. invites tenders 
for 42 electric cars. See “ Official Notices” January 11th. 


Bournemouth.—March 4th. The T.C. wants tenders 
for three steam dynamos, and two steam-driven surface condensers. 
See “ Official Notices ” January 18th. 


Bradford.—February 2nd. The Tramways Committee 
invites tenders for overhead equipment for 5 miles of tramway. 
Particulars, &., at the Surveyor’s office Town Hall, on payment of 
£3, returnable as usual. 


Brighton.—February 14th. The Council wants tenders 
for overhead trolley construction, and equipment of routes; also 
for feeder, distributing, test and telephone cables. See two “ Official 
Notices ” January 18th. 


Burnley.—February 7th. The Corporation wants ten- 
ders for the supply of a traction switchboard. See “ Official 
Notices ” January 18th. 


Cologne.—February 12th. The Prussian State Railway 
administration will, on this date, consider bids for the following 
supplies :—226,000 kilos. of galvanised iron wire, 27,000 kilos. of 
copper wire, 6,070 kilos. of isolated wire, 55,400 porcelain insulators 
with or without supports, 19,100 screw supports in iron, 800 double 
ditto, and 320 kilos. of cable. 





Croydon.—February 16th. The Borough Council wants 
tenders for two dryback boilers for the electricity works. See 
“ Official Notices ” to-day. 


Edinburgh.—February 6th. The Council wants tenders 
for the electric lighting installation at the Public Baths, Portobello. 
See “ Official Notices ” January 25th. 


Edinburgh.—February 9th. The Corporation invites 
tenders for an engine and dynamo for the McDonald Road elec- 
tricity works. See “ Official Notices ”. January 11th. 


France. — February 7th, Tenders are being invited 
until February 7th by the French Ministry of Posts and Telegraphs 
in Paris, for the supply of 500 tons of galvanised iron wire 4 mm. 
diameter, 16 tons ditto 1 mm. diameter, and 180. tons ditto 3 mm. 
diameter. Tenders are to be sent to Le Sous-Secretariat d’Etat 
des Postes et des Telegraphes, Rue de Grenelle, 103, Paris, whence 
particulars may be obtained. 


Germany,—February 8th. The Prussian State Railway 
authorities in Hanover, are inviting tenders until February 8th 
for the supply of 399 tons of telegraph wire, and 56,000 porcelain 
insulators. Particulars may be obtained from, and tenders are to 
be sent to, Die Kénigliche Hisenbahn Direction, Hanover. 


Glasgow.—February 22nd. The Corporation wants ten- 
ders for the supply of 100 car equipments and spare parts for same. 
See “Official Notices ” to-day. 


Holland.—March 25th. Tenders are being invited until 
March 25th next by the municipal authorities of Amsterdam, for 
the equipment of a central electric lighting station in the city. 


Hull.—February 8th. The Works Committee wants 
tenders for a multipolar generator, to be coupled direct to a Belliss 
high speed engine, for the tramways undertaking. See “ Official 
Notices ” January 18th. 


Launceston (Tasmania),—April 22nd. The Corpora- 
tion wants tenders for the supply of 500 electric meters. See 
“Official Notices ” January 11th. 


L.C.C,—February 19th. The L.C.C. wants tender for 
the supply of two blocks of water-tube boilers for the tramways 
generating station at Camberwell. See “ Official Notices” January 
25th. 

Long Eaton.—The U.D.C. wants tenders for producers, 
gas engines, dynamos, and switchboard, feeder and distribution 
cables, and conversion of street lamps. See “Official Notices” 
January 25th. 


Luton.—March 4th. The T.C. wants tenders for elec- 
trically lighting the Council Chamber, Town Hall, Free Library, 
Corn Exchange, and Baths. See “ Official Notices” January 18th. 


Malta.—February 15th. The Receiver-General and 
Director of Contracts, Valletta, invites tenders for the supply of 
75,000 arc lamp carbons. Particulars, specifications, &c., may be 
obtained on application to the Superintendent of Public Works, in 
Malta, or to the Crown Agents for the Colonies, Downing Street, , 
London. 


Manchester.—February 5th. The Tramways Com- 
mittee wants tenders for car trucks, and plant, tools and materials 
for overhead electrical equipment. See “Official Notices” 
to-day. 

Nelson.—February 11th. The Corporation wants ten- 
ders for a storage battery. See “ Official Notices” to-day. 


New South Wales,—February 22nd. The New South 
Wales Government Gazette announces that tenders will be received . 
at the offices of the Department of the Public Service Tender Board, 
42, Young Street, Sydney, for the supply of (1) Telegraph material ; 
(2) Telephone material ; (3) Electric light material, all for the years 
1901-2. Tender forms may be obtained and samples seen at the 
office of the Chief Electrican, General Post Office, George Street, 
Syduey. Samples may also be seen at the Postal and Electric 
Telegraph Stores, George Street, Sydney. The conditions as 
published in the Gazette may be examined on application at the 
Commercial Intelligence Branch, Board of Trade, 50, Parliament 
Street, London, S.W., any day between the hours of 10 a.m. 
and 5 p.m. 


New South Wales.—March 4th. The New South 
Wales Government Gazette states that tenders will be received at the 
Railway Commissioners’ Office, Bridge Street, Sydney, until 
Monday, March 4th, 1901, from persons willing to contract for the 
supply, delivery, and laying of about 29 miles of 6,600-volt three- 
core lead-sheated cable, and of about two miles of other cables, 
together with the necessary troughing, filling-in compound, 
armouring, &c. 


Pietermaritzburg.—The British and S.A. Export 
Gazette says that the London agents for the Pietermaritzburg Town 
Council will shortly place a large order for electric light meters. 


Poplar.—February 6th. The Guardians want tenders 
for brickwork, two Lancashire boilers, and economiser, See 
“ Official Notices” January 18th. 


Poplar and Stepney.—The managers of the Poplar and 
Stepney Sick Asylum wants tenders from firms willing to perform 
certain work in connection with the asylum installation. See 
“ Official Notices” January 25th. 
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Southampton.—February 11th. The Corporation 
wants tenders for car bodies and trucks, motors and equipments. 
See “ Official Notices” January 25th. 


Southwark.—February 13th. The Electric Light Com- 
mittee wants tenders for a 400-Kw. high speed engine and dynamo, 
two water-tube boilers, mechanical stokers, steam mains, &c. See 
“Officia Notices” January 25th. 


Spain.—February 21st. The Secretary for Foreign 
Affairs has received a dispatch from H.M. Ambassador at Madrid, 
stating that tenders are invited by the Spanish Government, not 
later than February 21st next, for the establishment of a telephone 
system in the City of Huelva; particulars at the Commercial 
Department, Foreign Office. 


Sunderland.—February 1st. The Corporation wants 
tenders for condensing plant and cooling tower, secondary battery, 
mains switchboard, and travelling crane for the electric light sta- 
tion. See “ Official Notices” December 28th. 


The Hague (Holland).—March 25th. The Communal 
Council administration wants tenders for the supply and erection 
of engines and electric plant for the electric lighting of the town. 


- Wallasey.—February 21st. The U.D.C. wants tenders 
for the erection of car sheds, workshops, &c., also for extension of 
the electricity works (buildings and plant, including boiler, con- 
densing plant, cooling tower, crane, engines aid dynamos, cables, 
economisers and transformers). See two “Official Notices ” 
January 25th. 

Wigan.—February 2nd. The E.L. and Tramways Com- 
mittee wants tenders for two 210-Kw. steam dynamos, two Korting 
condensers; certain piping; switchboards; feeder boosters and 
battery milker. See “ Official Notices” January 18th. 


Wimbledon.—February 18th. The U.D.C. wants ten- 
ders for the supply of steam and other piping; moving boilers, 
pumps, &c. ; also supply of surface condensing plant and two water- 
tube boilers for electricity works extensions. See “Official 
Notices” January 18th. 





CLOSED. 


Correction.—We are informed that the contract price of 
the cables to be supplied by the Union Cable Company, Limited, to 
the — Corporation, is £13,952, not £11,986 as we stated last 
week. 

France.—The French Ministry of Posts and Telegraphs 
in Paris have just given out contracts as follows:—La Société des 
Telephones, Paris, 100 kilometres of submarine cable core at 77,300 
francs; M. Grammont, of Pont de Cherug, 100 kilometres ditto at 
81,200 frances; M. Marcellet, of Eurville, 60 tons of iron wire 5 mm. 
diameter, 50 tons ditto 7 mm. diameter, and 170 tons ditto 8 mm. 
diameter. 

Halitax.—The Municipality last week confirmed the 
acceptance by the Tramways Committee of a German tender for 15 
miles of electric cable for specially high voltage. The tender of the 
Land and Sea Cable Company, of Cologne, made through their firm’s 
London agents, Messrs. Witting Bros., amounted to a little over 
£7,000, some £800 less than the lowest British tender. A section 
of the Town Council wanted to give the English firms who had ten- 
dered the privileges of revising their tenders, but it was pointed out 
very forcibly that the Cologne firm in question had a special 
reputation for the manufacture of cables, and had supplied them 

~ to the principal Continental cities. Mr. F. Whitley Thomson, M.P., 
addressing a Halifax meeting the other day, alluded to the subject. 
He said he had nothing to say against the order going to the Cologne 
firm. He knew the partners of that firm personally, and did not 
think there was a better in existence. All he said was, that it was 
a shame to them, as English people, that the contract should have 
had to go out of this country. The reasonit had gone out of the 
country was, that the firm in question was better equipped, and 
had better foremen, better chemists, and better engineers about 
it, than he knew of in any similar firm in this country. 

India.—The tender of Mr. C. E. Gritton, British 
representative of the Goheen Company, of Canton, Ohio, has been 
accepted by the India Office for a considerable quantity of 
“ carbonising coating,” for use in Assam, and on the Indian State 


Railways, North-Western, on iron and steel; also for “ galvanum,” 


on galvanised iron, tin, and woodwork. 


London,—The London County Council on Tuesday con- 
sidered the following tenders for forming the foundations for the 
lamp’ standards, and making the trenches for the mains in connec- 
tion with the electric lighting of the Victoria Embankment and 
Westminster Bridge :— 


J. Strachan (accepted) oe oe Se -» £470 
R. Harding & Son oe ae se oe ee 530 
The Electrical & General Contracting Company 665 
8S. Kavanagh os 8 rz Se ee ee 838 


8S. Saunders me %s - aS ve oe 981 
Mowlem & Co. .. ie rat é. - -- 41,484 
W. Griffiths & Co. 6 ‘e -» 1,650 


Sutton.—The contract for the supply of storage batteries 
for the electric lighting of Sutton, Surrey, has been awarded to the 
Hart Accumulator Company, Limited. 


Kendal,—We are indebted to Messrs. Handcock & Dykes, 
the consulting engineers, for the following list of tenders, strictly in 
accordance with specification, which have been submitted to the 
Town Council for electric iighting contracts :— 


. 


Bergtheil & Young 


” ” 


Johnson & Phillips 


.. Economic boilers, Reavell engines .. £3,970 

.. Browett & Lindley engines -» 4,170 

.. Peache engines, 8-crank a +» 4,225 

. Fraser boilers, Reavell engines, own 4,600 

ie dynamos. 

Geipel& Lange .. «+ Fraser dry back boilers, Reavell 4,717 
engines, Lancashire Dynamo and 
Motor Co.’s dynamos. 

.. With Economic boilers. . oe -. 4,788 

. Lindsey Burnett boilers, Willans 4,758 
compound engines, own multipolar 
dynamos. 

. Fraser boilers, Willans engines, own 4,760* 
dynamos. 

. Lindsey Burnett boilers, Willans 4,870 
compound engines, own multipolar 
dynamos. 

- Economic boilers, Willans engines, 5,154 

: own multipolar dynamos. 

Clayton Engineering Co... Economic boilers, own engines and_ 5,285 

dynamos. 

. Economic boilers. Willans engines, 5,874 

; own multipolar dynamos. 

Electrical ConstructionCo, Economic boilers, Peache engines, 5,484 

own dynamos. 

- Economic boilers, Peache engines, 5,490 

own dynamos. 

. Economic boilers, Alley & Maclellan 5,580 

engines, own dynamos. 

- Economic boilers, Browett-Lindley 5,640 

engines, own dynamos. 

; %9 a .. With Peache engines .. re -. 5,690 

Thomas Parker, Limited Economic boilers, Willans engines, 5,706 

: own dynamos. 

-. With Browett-Lindley engines -. 5,768 

” ” +» With Peache engines .. ee .. 5,798 

Anderton & Sons .. . For boilers, pipes, &c., only to specifi- 2,594 

cation. 
E.P.8. Co. .. as -- For ba.tery only .. m a -- 683 
Hart Accumulator Co. .. es “ ue es Pe -- 649 
* Accepted, together with balancing dynamos and necessary alterations to 
switchboard entailed thereby, making a total of £4,975. 


CABLES, METERs, &C., WITH CAST-IRON SERVICE BoxEs. 


” , 
Crompton & Co. 


Johnson «& Phillips 
Crompton & Co. 


General Electric Co. 
General Electric Co. 
Sunderland Forge Co. 


Siemens Bros. & Co, 


” ” 


” ” 


Western Electric Co. .. Venner meters oe eo. £2,909 711 
British Insulated Wire Co. Vulecn , eo ee 2,965. 8 6* 

9 P Venner s,, me ap 8,068 19 10 
St. Helens Cable Co. AS oe oe 8,398 1 4 


3,856 7 11 
8,417 18 10 
8,583 5 10 
8,751 19 9 
8,588 6 0 


Johnson & Phillips. . aa Own am me 
St. Helens Cable Co. Ferranti ,, ee 
Siemens Bros, & Co. -s Venner ,, 
Henley Cable Co. .. ee ” ” 
Glover & Co., W. T. oo Nia aes A ao, oe 
With cast-iron service boxes instead of wiped joint and only meters to specifi: 
cation included. * Accepted. 








FORTHCOMING EVENTS. 


Monday, Febrtiary 4th.—At 7.30 p.m. Society of Engineers. First 
ordinary meeting at the Royal United Service Insti- 
tution, _Whitehall. The president, Mr. Henry 
O'Connor, will present the Premiums awarded for 
papers read during the year, and the president for 
the year 1901, Mr. Charles Mason, will deliver his 
inaugural address. 


At 5 p.m.—Royal Institution. General monthly meeting. 

Tuesday, February 5th.—At8 p.m. Institution of Junior Engineers. 

Meeting at Westminster Palace Hotel. First lec- 

ture on ‘“ Works Management,” by Mr. A. H. Barker. 

At 3 p.m.—Royal Institution. Lecture by Prof. J. A. 

Ewing, F.R.S., on “ Practical Mechanics” (Experi- 

mentally treated): “First Principles and Modern 
Illustrations.” (Lecture III.) 


Wednesday, February 6th.—Institution of Electrical Engineers 
(Students’ Section).—Paper on “ Systems of Distribu- 
tion and Economy in Mains,” by J. T. Irwin. 


Thursday, February 7th—At 8 p.m. Réntgen Society. Meeting 
at 20, Hanover Square. A paper by Lieut. F. Bruce 
on “ Experiences of X-ray work during the Siege of 
Ladysmith.” 


Friday, February 8th.—At 8 p.m. Institution of Junior Engineers. 
Westminster Palace Hotel. Paperon “ Electric Power 
Supply in the Metropolis,” by L. F. Awde, member of 
Council. 

Synopsis :—Extent of electric power at present supplied by 
Metropolitan companies—Provision fot encouraging the adop- 
tion of electric power—Difficulties—Cost—Municipal influence 
—Situation of manufacturing districts—The coal question— 
Proposal to establish two large central stations for power 
supply, with generators on the three-phase system, at extra 
high voltage, the current transmitted to distributing centres 
and there transformed as required—Description of the stations— 
Mains, &c.—Capital cost and working charges—Losses in Distri- 

; bution—Economy obtained—Conclusions. 
At 9 p.m.—Royal Institution. A discourse will be de- 
livered by Prof. G. H. Bryan, F.R.S., on “History and 
Progress of Aerial Locomotion.” 


Saturday, February 9th.—Institution of Electrical Engineers 
(Students). Visit to the generating station and 
depot of the Central London Railway at Shepherd's 
Bush. Visit to Willesden postponed from February 
2nd to February 16th. 


Wednesday, February 13th.—At 8 p.m. Institution of Electrical 
Engineers (Glasgow Section). Meeting at the rooms 
of the Institution of Engineers and Shipbuilders, 207, 
Bath Street. 


Thursday, February 14th—At 8 p.m. Institution of Blectrical 
Engineers. Meeting at Institution of Civil Engineers. 
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SOUTHPORT ELECTRICITY WORKS AND 
TRAMWAYS. 


(Concluded from page 157.) 


Tuk traction switchboard, which was constructed by Messrs. 
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rman & Smith, has been built in an angular formation, 
the plan of the existing engine room did not allow of the 
ial arrangement. It consists of three sections, and is 
It up of polished slate panels mounted on a steel frame- 
rk. On the left hand there are three dynamo panels, each 
ed with three main switches—equaliser, positive, and 
rative respectively—hand wheel for controlling shunt 
There 


two station panels bearing the instruments for the negative 


ulator, and a Weston ammeter and voltmeter. 
irn and the bus bars. On these panels are arranged four 
meters, two of which are being used on the return cables, 
| two are spare; there are also two voltmeters which can be 
on to any of the feeders, and two Thomson watt-hour 
ers, one recording the total energy generated and the 
er recording the energy used in the station for light- 
, &e. 

(he Board of Trade panel is arranged diagonally 
oss the corner. This panel contains all the necessary 
truments for the usual Board of Trade tests; the earth 
urn current is being measured at a point about three- 
irters of a mile from the station, and the ammeter on the 
id is operated through pilot wires. On this panel are 
two switches controlling the works circuits for light- 


rs &e. 


£/0 Geir” 
TRACTION 


On the right hand are the four feeder panels. Each 
' these is provided with a quick - break change-over 


vitch, so that the feeder ¢an be changed over from the bus 





bar 


any 


and 


one 


to,a booster if it is found necessary to put in boosters at 
future time ; one automatic cut-out, of Messrs, Dorman 





Weer Fey 


DouBLE-DECKED CaR at HiGH Park TERMINUS. 
Smith’s latest pattern ; one Wurts lightning arrester ; 


ammeter and one watt-hour meter. The principa 








SWITCHBOARD. 


feature of these panels is the automatic switch referred to, 


which has been subjected to severe tests, and has been found 


most satisfactory in operation. 


The contacts of this switch 
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are of-a: brush-type ; combined with the magnetic controlling 
arrangement is a toggle-jointed lever which presses the 


brushes on the con- 
tact blocks, ensuring 
a good contact when 
carrying current. 
On the magnetic 
control coming into 
operation this toggle 
arrangement is 
lifted, and the 
pressure on the con- 
tact blocks is with- 
drawn, at the same 
time as the trigger 
is released and the 
contact arm with 
its carbon — break 
thrown out. The 
switches have been 
tested on full load, 
and at 500 volts, 
450 amperes have 
been found to open 
the circuit with 
safety and certainty. 
The feature of re- 
leasing the pressure 
when the switch is 
thrown out ensures 
the switch opening, 
however much the 
contact may be 
burnt. The final 
break takes place 
on the usual heavy 
carbon blocks. 

The general ar- 
rangement of the 
switchboard in the 
corner of the engine 
room has been 
found most con- 
venient, as all the 
instruments can be 
observed when 
standing in front of 
the board, and any 
of the switches can 
be operated by tak- 
ing not more than 
one step towards 
either side. The 
ammeters and the 
voltmeters are all of 
Weston make, and 
the recording am- 
meters and volt- 
meters are of 
Messrs. Elliott 
Bros.’ standard 
patterns, 

The feeders are 
of Messrs. Cal- 
lender’s —manufac- 
ture, insulated with 
bitumen, and laid 
in an earthenware 
trough filled up with 
bitumen. At present 
one positive feeder, 
Q°4 square inch in 
cross - section, has 
been laid, and two 
return feeders, each 
of 0°75 square inch, 
to a point in the 
centre of the 


system, 1,900 yards 
cables are — sufficient 








DovusLE LIne or PoLes ror DousLe Track IN MANCHESTER ROAD. 





View In Sussex Roan. 














COMPOSITE SINGLE-DECKED Car at LONDON SQUARE. 


the works; the return verge on London Square, 





needs, but three more trolley feeders are to be laid, 
The track was laid with 87-Ib. rails, supplied by Messrs, 


Dick, Kerr & (o.,, 
on a concrete bed, 
by Corporation 
workmen, who 
also paved the 
road - way —_ under 
the direction of 
Mr. Hirst, the 
borough — engineer, 
The joints w-re 
bonded with double 
Crown bonds, No. 
0000 size, and the 
tracks were cross- 
bonded at intervals 
of 120 feet. ‘The 
drop in the rails at 
present, with 18 cars 
is from } to 4 velt, 
and is not. likely 
ever to exceed 3 
volts. 

The overhead 
work was carried 
out and the poles 
erected by Messrs, 
Macartney, McElroy 
and Co., Limited. 
The trolley wire is 
No. 00 B. & S. 
gauge, about 0°364 
inch. The swivel- 
ling side trolley is 
used, though it is 
found decidedly ad- 
Vantageous to Ssus- 
pend the — trolley 
wire as nearly over 
the centre of the 
track as possible. 

Most of the insu- 
lators are swung 
from the bracket 
arms, but the flexible 
or bowstring sus- 
pension is preferred, 
and the later sec- 
tions have been so 
fitted. Short 8-feet 
arms are used where 
it is possible, for 
the sake of appear- 
ances, though 
several 16-feet 
arms have — been 
put up where 
the circumstances 
rendered it neces- 
sary. The strects 
of Southport, 
happily, are in 
many cases beauti- 
fied by long avenues 
of well-grown trees, 
which, as our views 
make manifest, to 
a great extent 
conceal the poles. 
On the last-opened 
section—the ‘* Kew 
Gardens” route— 
the trees actually 
meet over the 
roadway in the 
summer time. 

All the lines con- 


the centre of the 


provide for all future town, with the exception of the “Inner Circle,” which 
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links up the outer branches of the lines in a complete 
circuit. The fare on the circle route is 1d. any distance, so 
that this route affords peculiar attractions to convalescents, or 
others who are fond of open-air travelling at inexpensive 
rates! In some parts of the town arc lamps are mounted on 
the trolley poles. 

The cars were supplied by Messrs. Dick, Kerr & Co. ; 
there are 13 of the double-deck type, carrying 56 passengers 
each, as shown in one of our views; two are of the “Cali- 
fornian”’ type, and one of the ordinary single-deck pattern. 

I'he Californian car, of which we give an illustration, is 
constructed so as to meet the requirements of smokers as 
well as of non-smokers, without top seats; each end of 
the car is open, and is equipped with seats for 8 or 10 pas- 
servers, While the middle portion is closed, and accom- 
mc-lates 16 passengers. In cold and wet weather canvas 
scr cns are fixed at the side and front of the open ends to 
shc'ter the outside passengers. Seven similar cars are on 
orc -r for the “ Cirele.” 

‘owers have been obtained for the extension of the tram- 
along the Promenade, as well as for other additions. 


NORTHWICH ELECTRICITY WORKS. 


BELOW we give a description of an installation which, 
unique in itself, is surrounded with peculiar features such as 
are met with in no other instance in this country. It has 
been laid down by alimited company, founded by Messrs. W. M, 
Beckett and A. W. Sclater, Assoc.M.M.Inst.C.E., in 1896, 
with a capital of £10,000. A provisional order was 
obtained in August, 1897, and Messrs. Beckett and 
Sclater designed and carried out the erection and equipment 
of the generating station and distributing system, the 
whole of the compulsory area being supplied by December 
in the same year. 

Since then extensions have repeatedly been made, and the 
capital of the company has been raised to £25,000, of which 
£15,000 has been issued. The present building is completely 
filled, and it will very soon be necessary to extend the 
engine room, provision for which has been made. 

The original intention was to use water-power on thie 
upper part of the River Weaver, which runs through 








GENERAL VIEW OF ENGINE Room. 


Besides the Corporation, the British Electric Traction Com- 
pany has powers to construct a tramway into the town to 
connect with another system ; the company will take energy 
from the Corporation works on the same terms as the Tram- 
way Committee, viz. :—For the first 100,000 units, 2d. per 
unit ; for the second and third, 1#d.; for the fourth and 
fifth, 1$d. ; afterwards, 1}]d. A light railway is also pro- 
jected, from Southport across the Ribble to Lytham, and to 
Ormskirk, making a continuous line from Ormskirk to 
Fleetwood ; it is hoped that part of this will also be supplied 
with power from the Southport works. 

In conclusion, we have pleasure in expressing our thanks 
to Mr. C. D. Taite for kindly providing us with particulars 
of the plant and facilities for photographing, as well as for 
some of the photographs used in this article. We are also 
indebted to the various contractors for information. 

Nince our visit to Southport Mr. Taite has been appointed 
borough electrical engineer to the Corporation of Salford, 
Where his wide experience ,in both direct and alternating 
current work will stand him in good stead. 


Northwich. It was found, however, that if Mond gas were 
used, obtained from Messrs. Brunner, Mond & Co.'s 
chemical works at Winnington, both the capital outlay 
and the running expenses would be much lower than 
with water-power. As the local gas company owned a 
monopoly of the right to supply gas within the township, it 
was thought advisable, in order to prevent litigation, to locate 
the station on Messrs. Brunner, Mond’s private property. The 
nearest point of this to the town was selected, close to the 
Winnington Goods Branch Railway, but even this was 1,000 
yards from the centre of the town ; consequently the plans 
provided for a high tension alternating current system of 
supply. Luckily, however, just at that time the Board of Trade 
sanctioned the adoption of higher pressures of supply. 
Although the experiment was somewhat risky, having regard 
to the quality of the lamps available in 1897, the company, 
on Mr. Sclater’s advice, courageously adopted the new 
system, in place of alternating current, with gratifying 
success. 

The work of laying down ihe installation was divided into 
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no less than-11 contracts. A gas main consisting of 12-inch 
cast-iron pipes was laid from Messrs. Brunner, Mond & Co.’s 
producers to a gas-holder of 2,000 cubic feet capacity, seen 
in our view of the station; the gas-holder is intended, not 
for storage, but to minimise the effect of the intermittent 
demands of the engines upon the regular flow of gas in the 
main. The whole of the gas used passes through a meter 
before arriving at the engines. The supply of Mond gas 
has never failed, except upon one occasion, when the 











DISTRIBUTING BoaRD IN SuB-STATION. 


producers were destroyed by a fire; during the rebuild- 
ing of the producers the engines were run with illumi- 
nating gas, supplied by Messrs. Brunner, Mond from their 
own retorts. 

The gas is delivered at a pressure of 25 to 3 inches of 
water, but this is reduced in the gas-holder to 1—14 inches. 
The price ‘charged is 2d. per 1,000 cubic feet. Views 
of the gas producers, regenerators, &c., will be found on 
a later page. The local gas company charges 4s. per 
1,000 feet ; there is an emergency connection with the town 
gas mains, but it has been found useless, as the pressure is too 
low to maintain the supply at the station. 


and are driven at 600 revolutions per minute by orange tan 
double belts, 12 inches wide. The magnet frame consists of 
a single steel casting, independent of the bedplate; the 
uppermost pole tips, however, are removable, the plane of the 
joint being diagonally upwards from the middle of the bore 
to the outer corner of the pole-piece. When these tips are 
taken off, the armature can be lifted out vertically, and the 
magnet bobbins can also be removed. The machines are 
shunt wound. ‘Two of the armatures have smooth cores, 
with bar winding and evolute end connections ; the third has 
a toothed core. A spare armature, with toothed core, ig 
provided, and fits all the machines. The brushes are of 
copper gauze, three a side, and the bearings have automatic 
ring lubrication. The pulleys are no less than 2 feet wide, 
The whole machine is mounted on slide rails to provide for 
the adjustment of the belt tension. 

The engines are of Messrs, Crossley’s ordinary type, 
running at 210 revolutions per minute. The fly-wheels 
weigh & tons each, and are 8 feet in diameter overall. The 
gas valves were made by Messrs. Hamilton, Woods & Co., of 
Manchester ; the cooling tanks by Messrs. J. Parkes & Son, 
Northwich. The gas bags are inside the engine room, but 
are covered with iron cases opening to the outside, so that in 
the event of a burst the gas—which is very poisonous—will 
not enter the engine room. Each of the cooling tanks, of 
which there are two, is built of }-inch iron plate, and holds 
about 10,000 gallons of water. The exhaust gases from the 
engines pass through two long U-bends before arriving at 
the silencers which cap the exhaust pipes; these bends are 
said to be of advantage in improving the scavenging opera- 
tion, possibly by reason of the momentum of the effluent 
gases travelling through the long pipe. 

Besides the generators proper the two boosters, each of 
7 KW., are driven by a 20-B.H.P. Stockport gas engine, with 
two belts on separate fly-wheels. These machines are of the 
two-pole overtype, rated at 100 amperes, 70 volts, at 1,100 
revolutions per minute. The feed arrangements of the engine 
are similar to those of the larger sets. 

The engines are started by hand in a very simple manner. 
First an explosive mixture of gas and air is pumped into all 
the air, gas, and exhaust pipes connected with the cylinder ; 
then a charge of the mixture is pumped into the cylinder and 
into a receiver in communication with it, under moderate com- 
pression. The fly-wheel is barred into the best position for 
starting, beforehand. Then the charge is fired, and gives the 
piston an impulse sufficient to rotate the fly-wheel two or 





The Mond gas is remarkably clean ; there 
is a sawdust scrubber at the electricity works, 
but this only requires cleansing once a year, 
and we understand that although at least 
one engine has been running for over three 
years, not one of the pistons has ever been 
taken out of the cylinder. 

The station is built on the side of a hill, so 
that considerable labour was necessitated in 
getting the heavy fly-wheels of the engines 
into the works. As we have already pointed 
out, there was practically no option as 
regards choice of site. Moreover, owing to 
the slope of the ground, and other 
considerations, it was judged inadvisable 
to build the walls of the — station 
heavy enough to carry a_ travelling 
crane. However, all difficulties were 
successfully overcome by the  con- 
tractors, Messrs. Crossley Bros, who 
supplied most of the engines, and the 
machinery was placed in position with- 
out mishap of any kind. 

The buildings are of modest dimensions, comprising 
engine and battery rooms, and small office, store, &c. The 
chief office of the company is in the town. 

The engine room is 48 feet long x 36 feet wide, and 
contains three generating sets, two boosters driven by a gas 
engine, a balancer, and main switchboard. Each of the 
generating sets consists of a 60-KW. dynamo driven by a 
100-B.H.P. engine. The dynamos, which were made by 
Messrs. Laurence, Scott & Co., Limited, of Norwich, are of 
the two-pole upright type, giving 125 amperes at 480 volts, 











View oF Evectricitry WorKS AND GAS-HOLDER. 


three revolutions, before the end of which a fresh charge is 
drawn in the ordinary way, and the engine begins to gather 
speed. Owing to the high moment of inertia of the fly- 
wheel, and the absence of any brake but internal friction, 
the engine and dynamo take a long time to come to rest 
after cutting off the gas, and this might prove embarrassing 
in the case of, say, an accident to the dynamo; but appa- 
rently no trouble has actually arisen from this cause. 

The battery consists of 256 elements of the Chloride type, 
with nine plates each, in glass cells, and has a normal 
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capacity of 200 ampere-hours. 


the forenoon, though it is necessary to run a dynamo in the 
early morning at this timeof year,as half the load isresidential 
in character. The battery is generally connected with the 
outers of the three-wire system, and a balancer is provided 
to equalise the loads. This was made by Messrs. Laurence, 
scott & Co., Limited, and consists of two dynamos, of 
19 KW. Capacity altogether, with two-pole overtype fields, 
nd toothed-core armatures ; these are coupled together by 

ieans of a short length of shaft, there being three bearings 

all. 

The switchboard is at present in course of reconstruction ; 
wrt of it was built by Messrs. Laurence, Scott & Co., the rest by 
lessrs. Reyrolles. It consists of enamelled slate panels in 
rought-iron uprights. Each dynamo is provided with an 
nmeter and voltmeter, and two D.P. switches for coupling 
. either of the two bus bars, as well as shunt regulator, 

ain switch, and zero current cut-out. The feeder panels 





At present it is sufficient to -: 
take the whole of the night load after 12 p.m., and most of: | 





pany’s armoured type, laid direct in the earth; the dis- 
tributors are triple concentric, as also is the largest feeder, but 
some of the feeders are two-wire only. 

There are four principal feeding points, shown on the 
map herewith, which also indicates the extremely awkward 
distribution of the districts supplied. 

The main feeder to the centre of the town is of 0°2, 0-075, 
Q°2 square inch cross-section ;. another, running towards 
Northwich station, is 0°15, 0°15 ; and one, 13 miles long, is 
laid straight across country to the village of Hartford. The 
last is of 0-1, 0°1 square inch cross-section, and is worked in 
series with the boosters. 

Altogether about 15 miles of cable have been laid. Owing 
to the frequent subsidences caused by the brine-pumping, 
for which the district is noted, much trouble was at 
first occasioned to the mains department. The mains 
were laid with plenty of slack, but were often pulled out of 
the joint boxes, making short circuits. The effects of these 
subsidences are very local—often extending over a few feet 
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are fitted with bus bars for high and low pressures; the 
battery can be coupled with either, or the boosters between 
them, or they may be coupled in parallel. By interlocking 
the switches, it is made impossible to close the exciting 
circuit of the boosters when the bus bars are in parallel, and 
vice versa. There are ammeters in the feeder positives and 
Kelvin edgewise ampere gauges in the negatives, and the 
usual voltmeters across the two sides and across the outers are 
provided, 

The balancer panel carries two voltmeters and two 
ammeters, starting switches and regulator, as well as excess 
current cut-outs, fuses, middle wire switch, and throw-ove1 
switches for the station lighting 

The battery panel is provided with two voltmeters and 
two ammeters, two charge and two discharge switches ; 
and the booster panel is fitted with two throw-over battery 
and feeder switches, two shunt regulators, and two edge-wise 
ampere gauges. A Kelvin multicellular voltmeter is used 
as a standard, and two double-dial Aron meters measure the 
charge and discharge of the battery. 


The mains are ‘all of the British Insulated Wire Com- 





ELECTRICALLY OPERATED SWING BRIDGE OVER THE RIVER WEAVER. 








only. In one case a big joint box completely disappeared 
into the lower regions, and was never seen again ; the hole 
was filled up with 600 tons of cinders! The method found 
most successful in neutralising the effect of the subsidences, 
was to roughly build a second chamber outside each brick 
junction-box chamber, and to make a double bend of 
slack cable therein. Very little trouble is met with now ; 
last year only one such accident took place, just before 
Christmas. 

To further minimise the risk of breakdown, the dis- 
tributing network is cut up into four circuits in the chief 
distributing station near the swing bridges ; we give a view 
of the distributing board, showing that each circuit is 
provided with a circuit-breaker ; there are also two volt- 
meters, and two recording Nalder voltmeters, and a Weston 
ammeter with a shunt in each of the four circuits. This board 
was made by Messrs. Reyrolles, and is intended to automatically 
disconnect any circuit on which a fault occurs, besides 
having other important and obvious uses. 

The Northwich undertaking is peculiar in that while the 
bulk of the consumers are on one side of a navigable river, 






















200 











THE ELECTRICAL REVIEW. [Vol. 48. No. 1,210, Feprvary 1, 1901. 








the generating station is on the other, and there is 

no fixed bridge across it; moreover, it is impossible 
to obtain compulsory powers to carry mains across 
a navigable river, except by means of a special Act of Parlia- 
ment. However, the Weaver Navigation Trustees agreed to 
allow the crossing for a nominal rent. A siphon of 12-inch 
steel pipes was prepared, the joints being made with rubber 
rings between the flanges; a deep trench was made in 
the bed of the river, 
partly by dredging, 
though _ blasting 
Was necessary where 
the bed was hard. 
Four triple con- 
centric cables were 
enclosed in the 
siphon, which was 
then lowered into 
place in the trench a 
and covered up: ; Y 
divers were busy 
with the work for 
three weeks, No 
trouble has — been 
experienced with the 
mains under the 
river. 

There is at pre- 
sent no public 
electric lighting in 
Northwich ; private 
consumers have 
about 9,000 8-c.P. 
lamps, and there 
are a number of motors for hoists, and for turning the 
swing-bridges across the Weaver. 

The village of Hartford is lighted by means of 28 standards 
with double and treble arms; it is stated that Hartford 
claims the distinction of being the first village in this kingdom 
in which a parish council adopted clectrie lighting through- 
out. The district is chiefly residential, with good houses ; 
many of them are quite two miles from the generating 
station. The public lighting circuit consists of 24 miles of 
R.IL.W. twin lead- : 
covered cable, and 
is quite separate 
from the distribu- 
ting mains for pri- 
vate lighting. 

The Wright. sys- 
tem of charging is 
in use, the prices 
being 6d. and 4d. : 
for power 2d. per 
unit is charged, and 
special rates are 
allowed to the swing 
bridges. Aron, 
Hookham, and 
Long-Schattner pre- 
payment meters arc 
used. Free wiring 
is done by the com- 
pany, Messrs. Woods 
and Co. being the 
sub-contractors. 
Where this is done, 
a flat rate of 6d. 
per unit is charged. 

The provisional 
order contains the 
first purchase agreement ever inserted. According to this, the 
Urban District Council can buy the undertaking at the end 
of 14, 21, &c., years, the price being the whole of the capital 
outlaid, without regard for depreciation, plus an amount suffi- 
cient to make up the dividend to 74 per cent. on the capital 
invested, from the commencement of supply. It will be seen 
that the terms are very favourable to the company. 

THE Swing BripGes OVER THE WEAVER. 
These are of more than ordinary interest, being, we 
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DyNAMO AND SWITCHBOARD. 






believe, the first, if not the only, bridges in this 
country to be electrically operated. They were 
designed by Mr. J. A. Saner, M.Inst.C.E., 
engineer to the Weaver Navigation Trustees. The 
contract for the electrical equipment was placed 
in the hands of Messrs. Mather & Platt, of 
Salford Ironworks. The supports of the bridges are 
entirely novel in design. Each bridge weighs about 
300 tons; of this 
about 250 tons are 
carried by the buoy- 
ancy of a water- 
tight pontoon, the 
remainder being 
borne on 76 live 
rollers. The roller 
path is carried on 
seven cast-iron 
screw piles. To 
neutralise the effect 
of variation of the 
water level the pon- 
toon is entirely sub- 
merged ; it is divi- 
ded into compart- 
ments for greater 
safety. | Arrange- 
ments have been 
made for the adjust- 
ment of the level 
of the roadway, 
which is distinctly 








oa Va, 7 7 val Yarn . 
Moror aND GEAR FOR OPERATING GATE. affected by  sub- 


sidence; for the 
same reason woote1 piles are preferred to masonry for the 
foundations. The old girder bridge sink no less than 6 feet 
in 16 years.* 

The whole of the operations of withdrawing the wedges at 
each end and turning the bridge are controlled from a sing'e 
cabin. Here there are three large rheostatic controllers, ore 
for each wedge motor and one for the turning gear. Mathcr 
and Platt ammeters and B.T.H. circuit breakers are 
provided, 

The wedge motors 
are of 5 H.P. each, 
and are located 
under the bridge; 
the wedges are 
drawn and returned 
by a right and left- 
handed screw driven 
through bevel 
gear. 

The turning 
motor is of 20 H.P., 
and drives through 
double helical gear 
a drum, upon 
which is wound 
a 1}-inch — steel 
rope; the ends 
of the rope pass 
round, and are 
attached to, a drum 
fixed to, and con- 
centric with, the 
axis of the bridge. 
The motor shaft 
has a ball 
thrust bearing, 
and the turning 
drum is also carried on balls. A powerful band 
brake enables the operator to check the movement 
of the bridge. Two 4-H.P. motors are used for working 
the gates; one of these is shown by the _ illustration 
herewith, driving the gate by worm-and-wheel and rack-and- 
pinion gear. The gate motors are controlled from small 
switch pillars standing by the side of the roadway. 








* Vide Proc. Inst. Civil Engineers, Vol. cxl., for full articulars. 
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OvuTLINE Map OF THE DISTRICT SUPPLIED. 


The success of Mr. Saner’s innovation may be judged from 
the fact that the whole cost of energy for opening and closing 
the bridge only amounts to 0°83d., at 4d. per unit ! 
operation took place last year on 3,002 occasions, the 
electrical energy costing, therefore, £10 5s. 
whole installation has given complete satisfaction in every 
way, and deserves the compliment of imitation. 


This 


8d. The 


y \ 
VA St. Luke's Church 
Winningior’” 


A. W. SCLATER, 


Engineer. 
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Scale, 1°66inches = 1 mile. 


In conclusion, we wish to express our thanks to Mr. A. W. 
Sclater, the engineer to the company ; Mr. Ames, resident 
engineer ; and to Mr. J. A. Saner, engineer to the Navi- 
vation Trustees, for their kind and unstinted assistance on 
our visit, and since that time, in 
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POWER GAS AND LARGE GAS ENGINES. 


(Continued from page 145.) 
THE following table shows the results of integrating the 
speed-curve, and comparing the relative positions of the 
actual engine fly-wheel with those of an imaginary fly-wheel 
moving at a uniform angular velocity equal to the mean 
actual velocity, for the 400-H.P. engine above referred to. 


TABLE II. 


FIGURE: ON THE Cyclical SPEED VARIATION OF THE 


400-H.P. GAs ENGINE. 


Sper d of actual 
fly-wheel. 








Angular pages an 
' motion of | Te — 
Average Average | actual he te 
revolutions | revolutions | fly-wheel. ae of 
per minute | per minute | : “ — 
during from start | by > Secs 
interval. of cycle. | 








start together. 





150718 150°18 89°77 — 0°23 
150°47 150°325 179°°71 | — 0°29 
150°675 150°442 | 269°77 | — 07-23 
151°10 150°€08 | 360°09 | + 07-09 
150°95 150°675 | 450°32 | + 07°32 
150°66 150°672 540°38 | + 0°38 
150°45 150°641 630°°31 + 0°31 
150°03 150°564 | finish together. 











As indicating the advance in the proportions of gas engines 
now being manufactured on the Continent and in England, 
the author had information to show that orders for large gas 
engines exceeding 500 H.P., collectively amounted to over 
100 engines, and considered that with such results the time 


had certainly arrived 


for a careful study of the advantages 


to be gained by the adoption of a combined Mond producer 
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and gas engine plant, under the follow- 
ing heads :— 

The possibility of using cheap fuel, 
and of recovering its ammonia. 

The greater economy of gas engines 
as compared with steam engines. 

The simplicity and reliability of gas 
engines. 

(as producers compared with steam 
boilers. 

Costs. 

Mond Gas. — The first of these 
heads has been the subject of Dr. 
Mond’s experimental work on _ gas 
producers, started in 1879, and carried 
out on a large scale for a number of 
years at Winnington, Cheshire. Views 
of the gas plant at Winnington are 
given in figs. 3 to 6. 


This work resulted in the solu- 
tion of the difficult problem of 
converting the cheap forms of 


fuel into a good gas of uniform 


quality, in such a way that the 
ammonia existing in the fuel 
is not destroyed, but is recovered 
as a by-product. This process 


was described by the aid of a dia- 
eram (fig. 7). 


Common bituminous slack is 
brought by railway wagons — into 
the works, and is mechanically 


handled by elevators and creepers, and deposited in hoppers 


above the producers. 


From these it is fed in charges of 8 to 10 ewt. at a time 
into the producer “ bell,” where the primary heating of the 


fuel takes place, and 


the products distilled off at this stage 
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Fic. 3.—GENERAL VIEW OF Monp Gas PLANT at WINNINGTON. 


pass downwards into 


bulk of the gas leaving the producer. 


the hot zone of fuel, before joining the 
This destroys the tar 


and converts it into a fixed gas, and also prepares the fuel 
for its descent into the body of the producer, where it is 


acted upon by an air 


-blast, saturated with steam at 85° C., 
and superheated before coming into contact with the fuel. 
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This producer differs from others in that the quantity of 
steam introduced into the blast is relatively very large, and 
amounts to 24 tons for every ton of fuel gasified. This 
large quantity of steam keeps down the working temperature 
of the producer within such limits, as to prevent the for- 
mation of clinkers or the destruction of the ammonia, yet 
permits the fuel to be 
so thoroughly burned, 
that good ashes are 
obtained, Half a ton 


of more steam, tending to saturate the gas with water 
vapour at this temperature, the bulk of the sensible heat is 
connected into the latent form, Then passing upwards 
through a lead-lined tower, filled with tiles to present a large 
surface, the producer-gas meets a downward flow of acid 
liquor, circulated by pumps, containing sulphate of ammonia 
with about 4 per cent. 
excess of free sulphuri:: 
acid. Combination of 
the ammonia of — the 





of steam is decomposed 
in the producer for 
every ton of fuel con- 
sumed, yielding thereby 
free hydrogen to the 
extent of 29 per cent. 
by volume in the final 
gas, 

In this connection 
we notice that the 
decomposition of half 
a ton of steam per ton 
of fuel accounts for 
about one half of the 
29 per cent. of hydro- 
gen, the other portion 
being, we presume, due 
to the hydrogen in 
the fuel, and con- 





gas with the free aci( 
takes place, giving stil] 
more sulphate of ani- 
monia, so that to make 
the process con- 
tinuous some sulphate 
liquor is constantly 
withdrawn from cir- 
culation and evapo- 
rated to yield solid 
sulphate of ammonia, 
and some free acid 
is constantly added 
to the. liquor cireu- 
lating through — the 
tower. The gas being 
now freed from its 
ammonia, iS  con- 
ducted into a_ gas- 








sidering that 14 tons 
of steam per ton 
of fuel pass through 
the producer un- 
decomposed, it is hardly conceivable that the quantity 
of hydrogen in the gas should not vary. considerably from 
time to time. 

‘~The hot gas and undecomposed steam, leaving the pro- 
ducer, first pass through a tubular regenerator in the 
opposite direction to the incoming blast. An exchange of 
heat takes place, and the blast is still further heated by 
passing down the annular space between the two shells of the 














Fia.,4.—Monp Gas Puant. PRODUCERS. 


cooling tower, where 
it meets a  down- 
ward flow of cold 
water, thus further 
cooling and cleaning the gas before it passes to the various 
furnaces and gas engines in which it is used. 

The cooling of the gas with its burden of steam results in 
the condensation of the latter, and raising the temperature 
of the cooling water, so that the latter leaves the tower as 
hot water, and is utilised in a third tower called the “air 
heating tower,” through which the air blast from the 
blowers is directed. Here the contact of hot water and cold 
air gives hot air, saturated with water vapour at 73° C. 
and cold water. 

3y this method of utilising the heat of the gas from the 
producer, nearly 1 ton of steam .is added to the producer 
blast for every ton of fuel gasified, and this cyclical exchange 
of heat is always going on and forms one of the distinctive 
features in the economy of the plant. 

Continuing the author’s description : It will be under- 















Fic. 5.—Monp Gas Puant. REGENERATORS. 


producer on ‘its way te the, fire fgrate. Then the hot 
products from the producer are passed through a 
“washer,” which is! a large {rectangular wrought-iron 
chamber with side lutes; they meet a  water-spray 
thrown up by revolving dashers, which have blades skimming 
up the surface of the, water contained in the washer, The 
intimate contact thus secured causes the steam and gas to be 
cooled down to about 90° ©., and; by the formation 


Fic. 6.—Monp Gas Puanr. Wasuer, &c. 
? 


stood that the hot water from the gas cooling tower is 
circulated through the air heating tower, and being cooled 
thereby is again pumped up to the top of the gas cooling 
tower. Both towers are filled with tiles to give large 
contact surface, and the circulating water acts as the heat 
carrying agent between the hot gas and the cold air. 

The charging of the fresh fuel into the top of the pro- 
ducer, and the withdrawing of ashes from the bottom, in no 
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way interfere with the continuous steady work of the 
producer. 


Gag to Furnaces or Engines 
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Kegenerators 




















tia. 7.—DIAGRAM ILLUSTRATING THE Monp Propvucrr SystTEmM. 


Each Mond producer of the ordinary size used at 
Winnington, is capable of gasifying 20 to 24 tons of slack 


=, 


Mond 6 Producer Plant to 
cupply Gas for 10,000-H.P. of Gas- 
Engines. 

A =Air Main. G = Gas Main 
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per day of 24 hours; the 
volume of gas furnished from 
1 ton of fuel fed into the pro« 
ducer, varies from 140,000 to 
160,000 cubic feet, according 
to the quality of the slack, and 
is sufficient to develop 2,000 
|.H.P.-hours when utilised in a 
vas engine, 

The value of the sulphate 
of ammonia recovered from 1 ton 
of fuel is, at present prices, 88. 
naked at the works. 

A Mond plant to supply gas 
for gas engines of 10,000 H.P. 
is shown by three views, fig. 
8, and a more recently designed 
plant of six producers with sul- 
phate plant is shown in plan 
in fig, 9. 

The following figures give 
the most recent results relating 
to the Mond producers as worked at Winnington, where the 
vas is used for a great variety of purposes :— 





Typical figures for the Mond Producer and Recovery Plant. 
Average analysis of fuel (by weight) :— 
Slack as Calculated on 


received. dry slack, 
Per cent. Per cent. 


Moisture at 100° C. (212° F.) ... -- 8°60 nil. 

Volatile matter ns en -. 18°29 20°01 
Total carbon “ soe 62°69 68°59 
Ash.. pi ses wes e- 10°42 11°40 





100°00 100°00 





Analysis «f ashes leaving the producer :— 


Per cent. 
‘Ash in dried seats ad re és Ree “5 /OLO 
Carbon... vA ae PAY 
Per cent. 
Total carbon lost in ashes, &c., calculated on the 
fuelused_... + aceite 
Carbon available for conversion into gas tee .. 57°38 
Calorific value of fuel (tested on dry. sample) :— 
Kilogram-calories per ton of dry fuel ... ... 6,894,576 
Typical analysis of Mond gas (dry) :— ° 
Volume 
t per cent, 
Carbonic oxide (CO)... +a oa =e <2, ee 
Hydrogen (H) ..., ... ike aap a a. 290 
Marsh gas (CH,) oe os ee aa dace ee 
Carbonic acid (CO,)__... nse avi ton s- 160 
Nitrogen (N)... ie ce3 di ‘ee .- =42°0 
100°0 


Weight of 1,000 cubic feet of dry gas at 0° C. 63°66 Ibs. 
Specific gravity of Mond gas (air = 1) .-» 0°7882 


One ton of (moist) fuel gasified yields :— 
132,414 cubic feet of dry gas at 0° C. 
142,069 ,,  ,, gas saturated at 15° C. 


Calorific value of Mond gas per cubic foot (products cooled to 
18° C. 


Gas 4 Gas saturated 
at & C, at 15° C, 
In British thermal units aw .. 158°8 148°0 


Calorific value of total gas made as a percentage on the calorific 
value of the totabfuel gasified, 84:1 per cent. 
Combustion of Mond gas and air:— 
One volume of gas requires for rie 


combustion 1°15 vols. air. 
Volume of mixture before combustion : 2°15 vols. at 0° C. 
Volume of products (cooled to 0°C.) ... 1°95 vols. 


Contraction due to combustion 9°3 per cent. 


The gas generated by gasifying 1 ieee of moist slack 
requires 4'243 cubic metres of air, weighing 5°486 kilogrammes for 
combustion and yields 7°195 cubic metres of products (at 0° 0.), 
weighing 9'243 kilogrammes. 

If Mond gas is burnt with the theoretical quantity of air, the 
products, tested on the dry sample, should show 179 volume per 
cent. COx, 


Specific heat of Mond gas at constant pressure ... 0°3201 
Ri "a ys 4 volume ... 0°2321 
Ratio = 1°379 

Specific heat of products of combustion, at con- 
stant pressure 0°2622 

Specific heat of products of. combustion, at con- 
stant volume ss ee obs 0°1922 
Ratio = 1:364 


uoZn, 





100 Feat 





Fia. 9. 


Theoretical temperature of combustion of Mond 
gas in air, both being at 15° C. before combustion 1,611° C. 
Temperatureactually obtained withoutregeneration 1, 100°C. 
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Quantity of Material entering the Mond Gas Producer per 
Kilogramme of Fuel Gasijied. 








Kg. 

Dry slack .. re es Re ... 0°9140 

an Moisture... Se oe ies .- 0°0860 
Steam From air-heating tower ... ne ... 0°8396 
Extra steam added wae an ... 13338 

Air ose eve oes oe bie es ... 2°5265 
Total ... 5°6999 

Steam decomposed in the producer sts ... 0°5342 
Mond gas leaving the producer... see .. 3°7638 
Ammonia recovered, approximately sha .-. 0°0100 


It may be deduced from these figures that the total weight 
of steam per ton of fuel gasified amounts to 2°20 tons, the 
volume of dry air at 60° F. being 74,124 cubic feet saturated 
with water vapour at 85° C. As an appendix to the paper 
was a table of gases saturated with water vapour at 760 
mm. pressure, and at temperatures from 0° to 99° C. 


(To be continued. ) 








NOTES. 





Electric Canal Haulage in Belgium.—On the 
Charleroi Canal, a narrow canal about 50 miles in length, 
that connects the coal district of Charleroi with Antwerp, 
vid Brussels, there is an interesting system of electric 
haulage. This is described by Léon Gérard in Cassier’s 
Magazine. Horse traction gave a speed of 1} miles per 
hour. This has been increased to 24 to 3 miles at the same 
cost per ton-mile. The amount per boat-mile is about 2s., 
and a boat carries 70 tons, the annual tonnage being 
600,000 tons. The haulage is done by small—5-H.P.— 
automobiles, with three-phase motors taking current from 
overhead wires through three separate trolleys, which run on 
the wires and are dragged by a slack rope. «Current is sup- 
plied at 600 volts. The upper three wires—there are six in 
all—carry current at 6,000 volts, and the lower or trolley 
wires are fed from them through sub-stationsthree miles apart, 
each containing a step-down transformer. On the length 
of 50 miles are two generating stations 29 miles apart ; one at 
Oisquereq with three Corliss enginesof 125 H.P. each, the other 
at Roux with three engines of 325 H.p. each, the power being 
also applied to purposes outside the canal. The automobiles 
do not pass each other, they are confined to approximately 
the same length of canal. Each one takes over the boat that 
approaches it, and proceeds to return along its track until it 
meets another boat. Boats are again exchanged, and the 
motors again retrace their paths. There are two seats-on 
the automobiles, and there is no changing of trolleys, and 
little time lost in exchanging tow lines. Where the canal 
banks are poor, electrically-worked tug-boats are employed 
instead, which will move at two miles per hour with two 
70-ton boats, and the tug can turn round without change of 
trolley, so good is the connection. It canalso keep so far as 
60 feet from the line, though the mast is only 14 feet above 
water. Locks are passed in four minutes that required 
15 minutes with horses. In France there are double tow- 
paths on the canal between Douai and Bethune, so that the 
motors here used run continuously forward and use 500 volts 
continuous current from stations placed every five or six miles. 
In Germany, on the Finow Canal, at Eberswald, experiments 
have been made on a half-mile section with continuous 
current and pole trolley. The motor ran on three wheels, one 
of which ran along a single rail, the other two being 
broad wheels, and running on the tow path. It appears that 
canal haulage may be economically done by electricity. In 
England, Mr. Thwaite has proposed to run a motor on a rail 
carried on short posts, the overhang of the motor enabling 
its wheels to grip their rail sufficiently to give the necessary 
tractive force. On this system there could be two rails for 
opposite going motors, or, as on the Belgian canal, motors 
might exchange two ropes, and be confined to approximately 
the same length of canal. 





Germany.—The annual meeting of the German Elcctro- 
Chemical Society is to be held in Freiburg (Baden), on April 
20th next. 








Greatest Names in Electrical Science and Inven- 
tion.—Our contemporary, the Electrical World and Engineer, 
New York, gives three lists obtained by ballots of 25 
professors, of 277 members, and of 25 prominent members 
of the American Institute of Electrical Engineers. Faraday 
stands first in all the lists, and no doubt rightly, for no dis- 
covery has had so great an effect on electrical industry as 
Faraday’s discoveries of electric induction, and in electrolysis, 
Taking the three lists, Kelvin has two votes for the second 
place, and Maxwell one ; Edison has one vote for the third 
place. Volta, curiously enough, is omitted from all three 
lists, but without Volta’s battery we should have had no 
discovery of the electric arc by Davy, no discovery of the 
magnetic field of the current by Oersted and all that followed 
in its train. Such attempts to estimate the relative value of 


men and their work appear to be somewhat futile. The - 


scientific investigator supplies the seed of a great industry, 
the inventor plants it, the engineer acts as gardener, but 
labour and capital have to supply the not less essential soil 
for its growth. There is a tendency, we think, to neglect 
the humble but useful part played by the workman and the 
capitalist. 


The London Underground.—The New York Llectrical 
World makes the following comments about the electrical 
equipment of the Metropolitan lines:—“ A good deal of 
interest centres in the bids for the electrical equipment of 
the old Metropolitan steam underground system in London, 
especially as it has become quite an international contest. 
One can but admire the boldness and courage with which 
the three-phase method has been put forward for such an 
intricate network of tracks, as well as in view of the diffi- 
culties connected with obtaining torque for rapid accelera- 
tion and varying speed in order to maintain the schedule. It 
is true the system has been applied with apparent success on 
mountain. work, as noted in these pages already, and in 
mining as well. But to argue from that to the heavy, com- 
plicated traffic of the Metropolitan is not easy. Nor is it 
quite easy to understand that the system would, as alleged, 
be so very much cheaper.” 





Wireless Telegraphy in the Navy.—The following 
letter comes to hand from Major Flood Page as we go to 
press :— 

In your issue of the 25th ult. it is stated :— 

“By the system of tuning, which may be done either with con- 
densers, as in Marconi’s method, or by altering the length of the 
aerial wire, as in Captain Jackson’s method, a good deal of the effect 
of local disturbances can be reduced, but up to the present it has not 
been altogether got rid of. Marconi’s latest pattern instrument, 
designed for use in the Navy, has been sent out to the Vulcan in 
order that it may be experimented with. Up to the present, how- 
ever, the results of a few trials have not been nearly as satisfactory 
as was anticipated.” 

There is some misunderstanding, for we have not yet supplied any 
apparatus for “tuning” to the Navy. The whole of the 32 sets of 
instruments which we have supplied to the Admiralty have satisfied 
the official tests, viz., from Portsmouth to Portland. 


We are at present unable to explain the discrepancy, but we 
regret the apparent injustice done to the Marconi apparatus. 





Auctions and Sales.—Messrs. Wheatley Kirk, Price 
and Co. will sell by auction a 32-N.H.P. gas engine and 


* Dowson gas plant on February 6th, and the entire contents 


of an electrical works, including gas engine, lathes, drills, 
screw and milling machines, shafting, and a large quantity 
of stock, such as motors, lampholders, ceiling roses, lamp 
fittings, &c. 

The Brighton Corporation offers for sale two motor alter- 
nators of 35 Kw. each. See advertisement pages. 


Lectures,—Dr. A. P. Laurie, principal of Heriot-Watt 
College, Edinburgh, lectured in the Derry Guildhall last week, 
the subject being “ The Electric Current : Its Production 
and Use.” The lecture was the first of a series in connec- 
tion with the Gilchrist Education Trust. Concluding his 
lecture, Dr. Laurie deplored the fact that Ireland’s vast 
water-power had not been utilised. 

Mr. ©. J. Spencer, manager of the Bradford city tram- 
ways, gave a lecture last week at the Thornton Mechanics’ 
Institute, Bradford, on “ Electricity and its Uses.” 

At the Royal Institution on Tuesday last week Prof. 
Ewing gave his second lecture on “ Practical Mechanics.” 
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Physical Society.—Ordinary meeting, held January 
25th, 1901, Mr. T. H. Blakesley, Vice-President in the chair. 
It was decided to forward a: note of condolence to His 
Majesty the King. The ordinary business of the meeting 
was postponed. 





The Twentieth Century.—The dawn of the new cen- 
tury was celebrated by our American friends in a felicitous 
manner. About 100 members of the American Institute of 
Electrical Engineers and their friends dined together in New 
York on January 9th. A series of brief speeches followed 
on “ Electricity in the Last Century and in This.” 





The Rand Electric Works.—With reference to our 
“Note” of last week regarding the attack of the Boers on 
the Rand Electric Works, a telegram has been received from 
the works to the effect that the officials—‘ Estimate ascer- 
tained damage about £4,000; principal damage done to 
dynamos; if minute investigation shows crankshafts 
strained, then damage considerably higher. Technically 
possible to start one engine 24 hours; two engines probably 
two weeks,” 





The G.E.C, Dinner.—The annual dinner of the General 
Electric Company, Limited, which was arranged to take 
place to-morrow, has been postponed until March 2nd, in 
consequence of the Queen’s death. 





Obituary.—We regret having to record the death of Mr. 
Norman Lyster, of Swete & Lyster, electrical engineers, of 
Pietermaritzburg. Mr. Lyster, who was only 36 years of 
age, died at the Sanatorium, Maritzburg, on December 24th, 
1900. 





Appointments Vacant,—A shift engineer, at £80 per 
annum, is wanted for Wakefield. The East Ham Urban 
District Council wants an experienced traffic assistant for 
the electric tramways, at a salary of £150 per annum. The 
Borough Council of Islington wants a mechanical draughts- 
man, at a commencing salary of £134 per annum. See 
“* Official Notices.” 





Personal.—Mr. James Enright, of Victoria Street, 
S.W., has been appointed electrical adviser to the Heston and 
Isleworth Urban District Council. 

Mr. Ivor Bevan has joined the board of Crompton & Co., 
Limited. 








NEW COMPANIES REGISTERED. 


Cleveland and Durham County Electric Power 
Company, Limited (60,030).—This company was registered on 
December 31st, with a capital of £25,000 in £250 shares, to produce, 
store, and supply electrical energy and power and electricity of all 
kinds for all purposes in the North Riding of Yorkshire and in the 
County of Durham, and to carry on the business of railway and 
tramway contractors, engineers, telephone and telegraph con- 
structors, cable manufacturers, &c. The first subscribers are :—A. J. 
Dorman, Grey Tower, Mexthorpe, ironmaster, 2 shares; H. R. P. 
Undercliffe, M.P., Great Ayton, ironmaster, 2 shares; J. Walton, 
M.P., Glenside, Saltburn-by-the-Sea, coal owner, 1 share; E. L. 
Pease, Hurworth Moor, Darlington, coal owner, 2 shares; M. 
Wrightman, M.P., Darlington, 1 share; W. H. Hopkins, Blackwell 
Cottage, Darlington, coal owner, 2 shares; and W. R. Stobart, 
Etherley Lodge, Darlington, coal owner, 2 shares. The number of 
directors is not to be less than six nor more than ten; the sub- 
scribers are to appoint the first. Registered office, Royal Exchange, 
Middlesbrough. 


Pile-Bloc Battery Company, Limited (69,020),— 
This company was registered on December 29th, with a capital of 
£25,000 in £1 shares, to adopt an agreement with T. F. Harvey, H. 
C. Harvey and E. P. Harvey, and to carry on the business of 
electricians, mechanical and electrical engineers, manufacturers of, 
and dealers in, pile-bloc and other batteries and electrical apparatus 
and ‘appliances, engineers, merchants, agents, motor, generator, fan, 
transformer, switch, socket, meter and lamp manufacturers, etc. 
The first subscribers (each with one share) are: J. G. Turney, 24, 
Crutched Friars, E.C., merchant; G. Bargate, 86, Charing Cross 
Road, W.C.; H. C. Harvey, Purland Chase, Ross, Hereford, gentle- 
man; T. F. Harvey, Purland Chase, Ross, Hereford, C.E.; E. P. 
Harvey, 86, Charing Cross Road, W.C., electrical engineer; G. 8S. 
Hertslet; 22, Linacre Road, N.W., gentleman; and H. W. Knote, 
86, Charing Cross Road, W.C. The number ef directors is not to be 





less than three nor more than ten; the first are the first five sub- 
scribers ; remuneration as fixed by the company. Registered office 
86, Charing Cross Road, W.C. 


Electrical Bleaching Company, Limited (69,029).— 
This company was registered on December 31st, with a capital of 
£15,000 in £1 shares, to acquire, own, and work English Patents 
No. 26,214 of 1899, and 14,104 of 1900, for improvements in bleach- 
ing cotton yarns, and to carry on the business of bleachers, dyers, 
dressers, finishers, manufacturing chemists, &c. The first subscribers 
(each with one share) are:—C. Martin, The Chase, Nottingham, 
manufacturer; W. Levin, King Street, Nottingham, merchant; 
W. B. Winnicott, 20, Fletcher Gate, Nottingham, accountant; J. J. 
Morris, 20, Fletcher Gate, Nottingham, accountant; T. Poole, 3, 
Welland Terrace, Woodhouse Street, Nottingham, clerk; 
Williams, 6, Weekday. Cross, Nottingham, solicitor; and W. Hack, 
31, Sherwin Street, Nottingham, cashier. The number of directors 
is not to be less than three nor more than seven; the subscribers 
are to appoint the first ; qualification, £250; remuneration as fixed 
by the company. 


W. E. Sotheby & Co., Limited (69,036).—This com- 
pany was registered on December 31st, with a capital of £10,000 in 
£1 shares (5,000 preferred ordinary and 5,000 deferred ordinary), 
to acquire the business carried on at 28, Victoria Street, and 151-7, 
Wardour Street, Middlesex, as ‘“W. E. Sotheby & Co.,” and to 
carry on the business of electricians, engineers, suppliers of electric 
light and power, &c. The first subscribers (each with one share) 
are :—W. EK. Sotheby, 28, Victoria Street, S.W., electrical engineer ; 
G. J. L. Nicholson, Albany Chambers, York Street, 8.W., electrical 
engineer ; Miss M. S. Donald, 21, Lansdowne Road, Clapham, 8.W. ; 
A. J. Angell, 28, Victoria Street, S.W., secretary; S. J. Souter- 
Robertson, 66, Holland Road, W., gentleman; D. Souter-Robertson, 
66, Holland Road, W., civil engineer; and Mrs. M. de Segundo, 66, 
Holland Road, W. Table “A” mainly applies. 


Tramway Trolley Company, Limited (69,057).— 
This company was registered on December 31st, with a capital 
of £100 in £1 shares to carry on the business of auto-motor car, tram- 
car, wagon, van, vehicle, truck, and cycle manufacturers, ship 
builders, engineers, tire makers, tramway contractors, electrical 
engineers, &. The first subscribers (each with one share) are :— 
W. Schiedel, 147, Green Lanes, N., clerk ; W. C. Gurney, 22, Stanley 
Road, N., clerk; H. C. Murray, 21, Chesterton Road, W., clerk; 
A. Gray, 46, Pomeroy Street, New Cross Road, S.E., clerk; F. 
Whittingham, Lissington, Sydney Road, New Southgate, N., clerk ; 
J. H. Davenport, 3, Dagmar Road, Camberwell, S.E., printer’s 
reader: and J. T. Morey, 39, Grosvenor Park, Camberwell, S.E. 
Registered without articles of association. Registered office, 120, 
Chancery Lane, W.C. 


Bogota Telephone Company, Limited (69,059).— 
This company was registered on December 31st, with a capital of 
£25,000 in £1 shares, to acquire a concession granting the sole right 
to construct and erect telephones and telephonic apparatus and 
communications in the town of Bogota, in the Republic of 
Columbia, South America, and to carry on the businéss of telephone 
contractors, &c. The first subscribers (each with one share) are :— 
H. L. Smiles, 794, Gracechurch Street, E.C., solicitor; J. H. Judd, 
Oswego Villa, Maybank Road, Woodford, clerk; G. I. Gibbs, 14, 
Beaumont Road, Hornsey Rise, clerk; H. N. Petitt, 81, Park Lane, 
Tottenham, N., clerk; W. Hodgson, 107, Glenfarg Road, §.E., 
accountant ; A.'Smith, 4, Palatine Road, Stoke Newington, gentleman ; 
and A. H. Draper, 81, Abbott Road, Poplar, accountant. The 
number of directors is not to be less than three nor more than seven ; 
the first are to be appointed by the subscribers ; qualification, £500 ; 
remuneration, £1,000 per annum, divisible. 


Kerby Bowen Electric Syndicate, Limited (69,066). 
—This company was registered on December 31st, with a capital of 
£20,000 in £1 shares (10,000 preference), to take over the freehold 
yacht building and electric works on Eel Pie Island, Twickenham, 
to adopt an agreement with K. Bowen, and to carry on the business 
of ship and launch builders, engineers, electricians, electrical 
engineers, &c. The first subscribers (each with one share) are :— 
K. Bowen, 7, Palace Chambers, Westminster, electrical engineer ; 
E. R. Baines, 47, Boswell Road, Thornton Heath, clerk; A. A. 
Cooper, 82, Minard Road, Catford, 8.E., clerk; F. B. Conyard, 151, 
Carlton Road, Gospel Oak, N.W., clerk; R. F. Lloyd, 70, Forest 
Hill Road, S.E., clerk; E. S. Bateman, 47, Cranfield Road, 
Brockley, S.E., clerk ; and F. Kingsland, 9, Northumberland Place, 
Bayswater, W., clerk. The number of directors is not to be less 
than two nor more than five; the first are to be appointed by the 
subscribers ; qualification, £500. 


Anchor Cable Company, Limited (69,073).—This 
company was registered on December 31st, with a capital of 
£50,000 in £10 shares, to on all or any of the businesses of 
cable makers for electrical and other purposes, wire-rope makers, 
wire drawers, galvanisers, japanners, annealers, enamellers, founders, 
metal workers, fitters and metallurgists; also the business of an 
electric light company, electricians, electrical and mechanical 
engineers and manufacturers of, and dealers in, all plant, machinery 
and apparatus used in connection with the above. The first sub- 
scribers (each with one share) are:—W. Swann, 65, Moss Road, 
Urmston, cashier; J. F. Gibbons, 11, Cunnales Grove, Old Trafford, 
salesman; A. Swann, 391, Manchester Road, Droylsden, clerk; 
W. C. Barraclough, 111, Acomb Street, Manchester, salesman ; 
W. Wilkins, Woodfield Grove, Ashton-on-Mersey, clerk; R..C. 
Swann, 65, Moss Road, Urmston, clerk; and W. Wright, 14, Poplar 
Grove, Brooklands, clerk. The number of directors is not to be less 
than three nor more than seven ; the first are R. A. Rumney, W. E 
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Rumney, G. Shaw and W. M. Henderson ; qualification, £1,000 ; 
remuneration as fixed by the company. Registered Office, Bedford 
Brewery, Leigh, Lancs. 


Electric Tramways Trust, Limited (69,080).—This 
company was registered on December 31st, with a capital of £100 
in £1 shares, to carry on the business of patent owners, motor and 
other vehicle builders, cycle makers, engineers, india-rubber 
merchants, engineers, agents, financiers, promoters, &c. The first 
subscribers (each with one share) are :—H. C. Thomas, 30, Green- 
wood Road, Hackney, gentleman; S. V. Ramskill, Waveney House, 
Hertford, solicitor; A. W. Hoale, 116, Craven Park Road, Harlesden, 
N.W., accountant ; C. A. Whiting, 26, Manors Road, Leyton, Essex, 
accountant; A. T. Prudey, 28, Castle Street, Kingsland, secretary ; 
H. Bearl, Plum Tree Cottage, Eve Road, Isleworth, gentleman ; and 
C. A. S. Howland, 87, Mayfair Avenue, Ilford, clerk. Registered 
without articles of association. 


Allan Electrical Syndicate, Limited (69,257).— 
The company was registered on January 24th, with a capital of 
£1,000 in £1 shares, to manufacture, produce, and utilise ferro- 
manganese or other alloys of manganese, iron, ironstone, or other 
metals, minerals, or ores, and to acquire and turn to account any 
electrical processes, machinery, apparatus, &c. The first subscribers 
(each with one share) are:—E. K. Raratz, 31, Thirsk Road, South 
Norwood, clerk; W. analy; 17, Laurence Pountney Lane, E.C., 
merchant; J. A. Game, 2, Eastcheap, E.C., merchant; T. Turketine, 
52, Coleman Street, E.C., chartered accountant ; A J. Raynham, 
Coolgreen, Pinner Road, Northwood, Middlesex, accountant; J. E. 
Davis, 63, Drakefeld. Road, St. Catherine’s Park, Hatcham, 8.E., 
clerk; and A. Y. White, Roseneath, Hounslow, clerk. T. Turketine 
is the first sole director. 


Waratah Minerals Company, Limited (69,092).— 
This company was registered on December 31st, with a capital of 
£100,000 in £1 shares, to acquire any mines, miuing rights aud pro- 
perty in Tasmania, to develop and turn to account the same, to 
adopt an agreemeut between the Oesterreichische Gasgliihlicht und 
Electricitatsgesellschaft (formerly the Oesterreichische Gasgliih- 
licht Actiengesellschaft), of Vienna, of the first part, the Welsbach 
Company, of Gloucester, New Jersey, U.S.A., of the second part, 
Carl A. Von Welsbach of the third part, and F. Williams of the 
fourth part, for the acquisition of certain patents relating to 
improvements in the manufacture of electric lamps, &c., to acquire 
from the above-mentioned F. Williams certain osmium mines on or 
near the Savage River, Tasmania, and to construct and maintain 
rail and tram roads, saw mills, hydraulic and electrical works, 
factories, buildings, &c. The first subscribers (each with one share) 
are:—A. M. Challis, 9, St. Saviour’s Road, Brixton Hill, S.W., 
solicitor; G. H. Abchurch, Park Villas, Shepherd’s Bush, W., 
solicitor’s clerk; F. J. Moore, 51, Shaftesbury Road, Ravenscourt 
Park, shorthand writer; S. H. Bannister, 29, Conningham Road, 
Shepherd’s Bush, W., clerk; G. T. Barnett, 30, Crown Terrace, 
Richmond, S.W., clerk; T. V. Phillips, 71, Colegrave Road, Strat- 
ford, E., draughtsman; and H. James, The Schools, Boyton Road, 
Hornsey, N., shorthand writer. The number of directors is not to 
be less than three nor more than six; the first are to be appointed 
by the subscribers ; remuneration as fixed by the company. 








SUPPLY STATION ACCOUNTS. 


ALTHOUGH Hastings has had a public supply 
Hastings of electrical energy since 1882, the manage- 
Corporation ment of the business was in the hands of the 
Electricity local company until the middle of 1898, when 
Accounts. the Corporation took over the undertaking. 
The accounts are therefore not quite so clear 
as many of those dealt with in this column, but the statements 
given below represent fairly well the position of affairs, and indicate 
that Mr. Leonard Andrews, the borough electrical engineer, should 
be able under municipal auspices to bring his works into line with 
others which have to work under similar conditions—conditions 
none too favourable to record making or breaking. The first thing 
to be noticed is the large reduction in gross costs, which are now 
less than £6,400 instead of nearly £7,000, and this in face of an 
increase of over 40,000 units. This saving coupled with an increase in 
gross revenue of £1,390 has brought the increase in gross profit up 
to nearly £2,000. 
GBNERAL STATEMENT. 


1898. 1899. Increase, 
Total capital expenditure .. £62,095 £78,916 £16,821 
Number of units sold... ... 863,678 404,866 41,188 
Number of lamps connected... 14,987 17,728 2,736 
Maximum load in kw. ... oa 326 360 34 
Gross revenue See er «>  -€10;312 £11,702 £1,390 
Grossexpenditure.. .. «... £6,945 £6,383 —£562 
Gross profit ave . £3,967 £5,819 £1,952 


Average price per unit sold i 6°674. 6°76d. —‘09d. 












The revenue in the years reviewed was made up as follows :— 


Current to Sundry Total 
Year. private consumers, Public lighting. receipts. receipts, 
1898 £7,648 Current.. £1,748 £198 £10,812 
Attendance and re- } 738 
pairs, lamps, &c, 
£2,476 
1899 £8,758 Current.. £2,877 £299 £11,702 
Attendance and re- \ 273 
pairs, lamps, &c. / 
£2,650 
While the distribution of units was :— 
Units Units sold. Units sold. Total No. of pub- 
Year. generated. Public lighting. Privatesupply. unitssold. lic lamps, 


1898 521,094 124,098 239,539 363,678 53 arcs. 
1899 542,619 123,000 281,866 404,866 53 arcs. 


The receipts per unit have slightly increased under all heads 


except the last. 
REVENUE STATEMENT. 


1898. s 
Gross. Per unit, Gross. Per unit. Increase 


Sale of energy .. £10,119 6°67d. £11,402 6°76d. +°09d. 


Meterrents .. .. .. _- — 130 ‘08d. +°08d. 
Supply of lamps,&c. .. —.. - — 50 ‘03d. +:°03d. 
par Be ga neem 193 18d. 120 ‘07d. —:06d. 





Gross revenue £10,312 680d. £11,702 6°94d. +-14d. 





The costs have been considerably improved ; coal shows by far the 
largest change, and although still high if compared with other works 
more favourably situated, a reduction of 4d. is not to be overlooked. 
The works costs have been brought down just under 3d., and the 
total costs to very nearly 33 Under the head of repairs we give 
separately the ordinary maintenance costs and those entailed in 
renewing, and the upkeep of the public lamps. Both have been 
reduced in the total amounts, and taken together, they show a fal] 
of nearly 4d. per unit. 


Cost oF PRODUCTION. 


1898. 1899. 
Gross. Perunit. Gross. Per unit, Increase. 
Coal .. A £2,899 191d. £2,663 1°38d. —-33d. 
Oil, waste, water and engine 401 ‘26d. 459 °27d. +Old. 
room stores. } 


Salaries and wages incurred . 
in generation and distri- 1,072 -7id. 1,004 °60d. —‘11d. 
ution. 
memiiant eenteeneect) rig “4s. 628 “87, — 114, 
dynamos, &c., and street j 446 ‘29d. 273 *16d. ---13d. 
lamps. 
Works costs sos tebe = 365d. £5,027 2°98d. — 67d. 
Rent, ratesandtaxes .. 32d. 450 °27d. —-O5d. 


M t 
po mer ee a 49d. 576 *B4d. —-08d. 
Establishment cha: 
4 281 





neer, secretary, clerks, &c, 
stationery and prin 


= charges and insur- 


19d. 330 °19d. 00d. 


nce 
Other expenses 


Total costs .. £6,945 458d. £6,383 3°78d. —*80d. 








The financial charges in 1898 amounted to £1,374, and in 1899 to 
£4,782. This increase of £3,408 was met by the gross profit, which 
was greater by £1,952, and by £1,456 drop in the net profit. A net 
profit was, however, left over of £537, and this was in part applied 
to meet an “adverse balance” brought forward of £10, and certain 
expenses of executing the provisional order amounting to £274. The 
sum of £253 has been carried forward as the net financial result of the 
year’s working during 1899, 


Prorit STATEMENT. 





1899, 

Interest on loans .. age Mme £1,374 £2,446 
Sinking fund for repayments Se toh Deas ate _— 2,336 
Net profit carried forward or ve 1,993 253 
Pm * to expenses of esate fons ve _ 284 
Gross profit ... is ‘as £3,367 £5,319 











CITY NOTES. 


The Eastern Telegraph Company. 


Tue directors’ report for the half-year ended September 30th, 1900, 
submitted to the meeting, reads as follows :— 
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The directors submit the accounts and balance-sheet for the six months 
ended September 30th, 19°0. The revenue for the period amounted to £642,145 
17s. 10a., from which are deducted £181,862 18s. 8d. for the ordinary expenses 
and £45,5°2 0s, 4d. for expenditure relating to rerairs and rerewals of cables, 
&e., during the half-year. After provid‘ng £6 572 1s. 4d. for depreciation of 
epare cable and £10.526 10s, 24. for income-tax, there remains a balance of 
£447,602 12s. 44., to which is added £1,924 17s. 6a. hrought from the preceding 
half-year, makinga total available balance of £449,527 9s. 10d, From this balance 
there has been paid :— 





Interest on mortgage debenture stock ee ee £27,275 0 7 
Dividends on preference stock ee wa oe ae 81,819 19 4 

Two interim dividends of 13d. per cent, each on the 
ordinaty-Gtock=. (26> "- 4. ee. = se "ies. oo oe ORO EO 
£158,594 19 11 


After carrying £10,000 to reserve fund for maintenance of ships, and £250,000 
to the general reserve fund, there remains a balance of £30,982 9s. 11d., which is 
carried forward to the next account. The revenue includes £23,225 5s. 8d. 
dividends for the half-vear upon the company’s investments in other telegraph 
companies. The 'arge sum placed to reserve is to previde for the —_ of 
certain of the instalments en account of cables now being laid by th s company 
between Great Britain, the Cape and Mauritius. which in conjunction with the 
cables undertaken by the Eastern Fxtension. Apstralasia, and China Tele- 
eraph Company, will ferm the new through route between Great Britain and 
Australasia, One of the cables above referred to, viz., that from Porthcurnow, 
in Cornwall, to Madeira, has been lately opened for traffic, a d the Madeira— 
St. Vincent section is in course of being l»id. When this section is completed, 
ihe third route to Sonth africa will be materia'ly strengthened. Of the three 
routes, one is triplicated as far as Aden, and the other two, in conjunction with 
the cables of the Western Telegraph Company, willbe triplicated as faras St. 
Vincent. The tariff to South Africa was reduced from 4s, to 8s. 6d. per word on 
the Ist. inst. The “standard revenue” fixed by the C pe—Australian cable 
agreement, for regulating the Australa:ixn tariffs. having been maintained, 
(urther reductions were brought into force on the Ist inst. for telegrams 
xchanged with South Australia, Westen Australia, and Tasmania, 8s 
follows :—8s. 6d, per word for ordinary telegrams; 2s. 6d. per word for ‘jovern- 
ment telegrams, S'nce that date the Government of New South Wales has 
necepted the agreement, and messages exchanged with that State, will, there- 
fore, be entitled to similar reductions on and after February Ist rext. 
It having been found necessary from time to time to nominate directors of this 
company on boards of associated companies, the shareholderswyill be asked to 
amend the articles by passing the resolution set forth in the ann+ xed notice 
convening an extraordinary general meeting to be held immediately after the 
ordinary general meeting. In accordence with the provisions of the articles of 
association, two of the directors, the Marquis of Tweeddale, K.T., and Sir Albert 
J. Leppoe Cappel, K.C.1.E., retire by rotation at this meeting, and being 
eligible, offer themselves for re-election. The auditors, Messrs. Deloitte, Dever, 
Griffiths & Co., and Messrs. Welton, Jones & Co., retire, and offer themselves for 
re-election, 





The half-yearly ordinary meeting of this company was held on 
Monday at Winchester House, Sir J. Wolfe Barry presiding. The 
chairman, before proceeding to the ordinary business of the meeting, 
eferred in touching terms to the death of the Queen, and a reso- 
lution of condolence with the Royal Family, and of loyalty to the 
King, was passed, all standing. 

In moving the adoption of the report, Sir Joun said that the 
vross revenue for the half-year showed a very considerable increase, 
it being £642,000, against £475,000 for the corresponding period of 
1899, an increase of £167,000. That important increase was not 
entirely due to increase of traffic. It was to a great extent due to 
a re-arrangement of the proportions payable to the company under 
the Cape joint-purse agreement, by which, in consequence of the 
company having laid down an additional line of cable between 
Porthcurnow, Cornwall, St. Vincent, Ascension, ‘St. Helena, and 
Cape Town, the proportion of the Eastern Compay’s share of the 
joint purse naturally became considerably larger. It had been con- 
sidered in former years that it was advisable that the company 
should carry out on its own account the important strengthening of 
its line of communication. That decision was a very sound one, 
and had greatly strengthened the position of the company in deal- 
ing with its important traffic. The total traffic had not increased 
in anything like the proportion of the total revenue, but there 
had been a considerable increase in the volume of traffic 
with South Africa, because of the military situation out 
there. Other classes of traffic also showed satisfactory increases, 
and especially that due to the military operations of the European 
powers in China. Looking at the traffic as a whole they might be 
well satisfied with the results of the half-year’s working. The total 
ordinary expenses for the half-year amouuted to £132,000, as against 
£122,000 in the corresponding period of 1899, net increase £10,000. 
The items making up those additional charges were directly due to 
the working of the new cable to South Africa. The working 
expenses at the stations showed increasés of £7,447. They had also 
had to work the Ascension-St. Helena cable, which expense did not 
occur in 1899. Salaries and wages had been increased. There was 
an increase of 32 members at all stations, and 17 increase at the head 


office. They could not, of course, carry increased traffic 
without some additional expense. They had the  satisfac- 
tion of recognising that their South African staff had 


worked during the war in the most commendable manner, 
returning to their stations during leave of absence, and, 
when necessity arose, foregoing it altogether. It was very 
gratifying to know that the Government representatives in Cape 
Town and other places in South Africa, had realised to the full the 
self-sacrificing way in which the company’s employés had done 
their work, the discretion they had shown, and their general good 
conduct. The expenses attending repairs and renewals of cables 
amounted to £45,000, as against £33,000 in the corresponding 
period of 1899, or an increase of about £12,000. The actual ships’ 
expenses amounted to £49,000, against £35,000 in the corresponding 
period of 1899, or nearly £15,000 increase. This was largely due to 
the fact that their new steamer the John Pender had been put into 
commission and to the expenses of the South African Company’s 
steamer Duplex, which was employed for a short time on repairs to 
the Eastern Company’s cables. They had obtained relief for the 
expenses of the John Pender by her employment in laying cables in 
China for other companies, but the amount received from foreign 
Governments and other companies for hire of ships generally was 
not so large in the past half-year as it was in the corresponding 
period of 1899... The company’s ships had been fully employed, and 









full details of the work done were given in the accounts. They had 
lately had a particularly anxious time in connection with the repair 
of cables. There seemed to have been almost a fatality against 
keeping the communications open without great exertions on the 
part of those who had to execute the repairs; but speaking gene- 
rally, with the number of ships at their disposal, the company had 
been able to keep abreast of requirements, and there had been no 
serious stoppage of telegraphy in any part of the world served by 
them. He thought that this was a matter of great congratulation 
at such a time, with the military operations in South Africa and 
China going on. There had been an addition to capital expenditure 
of . £30,000 on account of their investment in Electra House, 
Limited. The building was now progressing tolerably well, and it 
was to be hoped that they would be able to occupy some portion of 
it at any rate before the end of this year. It was not proposed that 
the company should occupy the whole of the building; they would 
let a good deal of it off. The original cost of the old steamship, 
John Pender, had been charged to capital on account of the new 
cable repairing ship of the same name, and the difference between 
this sum and the total cost of the new vessel had been charged 
against the ship’s maintenance fund. They had applied from the 
general reserve fund a further sum of £100,000 in respect of 
new cables, in accordance with the arrangement fully set 
forth at the last general meeting. The tariff to South Africa was 
reduced from 4s. to 3s. 6d. per word for ordinary telegrams on the 
1st inst., and they hoped that they might look forward to further 
reductions in accordance with the arrangement between this com- 
pany, the British Government, and the Governments of Cape 
Colony, Natal, and others interested. The Cape Government and 
the Government of Natal would place a landline at the disposal of 
the company in order that Australian traffic might pass direct under 
the company’s control between Cape Town and Durban, soasto be there 
in communication with their new cable, which was to cross direct to 
Australia. Although the work they had done and were still doing 
in connection with the war in South Africa had resulted in a 
temporary increase in their revenue, they preferred to rely upon the 
permanent increase of traffic which they hoped would result from 
the development of the country after peace had been declared and 
the influence of enlightened Government was appreciated. The 
Australasian tariffs were also reduced to 3s. 6d. a word on the Ist 
inst. for telegrams exchanged with South and Western Australia and 
Tasmania. The Government of New South Wales had also accepted 
the Cape-Australian cable agreement, and messages exchanged with 
that State would be entitled to a similar reduction of tariff from 
February 1st. The other States had had the benefit of the reduce 
tion for a very considerable time, and the directors had every hope 
that the Government of Victoria would before long come into an 
arrangement which had been so advantageous to other States. Should 
the standard revenue with South Africa and Australia be main- 
tained, the tariffs would be reduced in January, 1902, to 3s. a word 
in the States which had accepted the Cape-Australian agreement, 
and a further reduction to 2s. 6d. per word would be made in 
January, 1903. In order to enable the associated companies to 
deal expeditiously with the increase of traffic which would have to 
be carried in order to maintain the standard revenue at these reduced 
rates, arrangements had been made to continue the new direct route 
between Great Britain and Cape Town to Australia vié Mauritius 
and Perth. This was a most arduous undertaking, but it had been ° 
grappled with by this company and the Eastern Extension. The 
cables were in a very forward state of manufacture, and it was to be 
hoped that the whole undertaking would be completed within the 
current year. Of course, this entailed a very large amount of capital 
expenditure, but the directors of both companies thought that they 
saw their way to undertake the work without imposing any 
undue burden on the shareholders, owing to their very strong 
financial position, which was attributable to their very large 
reserves. But for the prudence of their predecessors, these 
reserves would not have been built up, and they would 
have been face to face with a problem presenting very 
much greater difficulty than it did now. The new cable was a very 
much better one than the earlier ones now working. Another matter 
of considerable interest was the tariff to India, which had been dis- 
cussed for many years, and had given rise toa great deal of difficulty. 
They were not quite out of the difficulty yet. The company had 
always been most anxious not to put any difficulties in the way of 
reductions of the rate, and at the request of the Indian Government 
they consented last year to reduce the tariff between Europe and 
India to 2s. 6d. a word, with an eventual reduction, on certain con- 
ditions, to 2s. They were not, however, free agents in the matter. 
There were other companies and Governments to be considered. 
The Governments of Great Britain and India were signatories to 
the International Telegraph Convention of St. Petersburg, and no 
tariff could be reduced. without the unanimous assent of all the 
interested parties. The consent of the majority of the Administra- 
tions concerned had been obtained, and the British Government 
and the Indo-European Telegraph Company were still negotiating 
with the remainder. There would be no difficulty with the Eastern 
Company, who had done all that they could in the matter. The 
increased revenue had enabled them to meet the additional working 
expenses, the usual interest revenue charges, to pay the same 
dividend as formerly on the ordinary stock, and to carry a large sum 
to the reserve fund. This fund should be maintained at as high a 
figure as possible. They had for along while thought that it pressed 
somewhat hardly on private individuals who had to telegraph on 
social or family matters from India, Australia, or other parts of the 
world that they should be forced in many cases to send their 
messages in extenso. They had been trying to work out a scheme by 
which such persons might have their telegrams coded at the com- 
pany’s principal offices all over the world and decoded at their 
receiving offices, so that private individuals might be placed on the 
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same basis, so far as telegraphing was concerned, as merchants and 
others who had the advantage of telegraphing under codes. They 
had not precisely arrived at a solution of the question ; it was one 
for discussion with other parties, but they believed that they would 
be able to work it out satisfactorily, and, if so, it would be a great 
benefit to the public and to the company. 

Mr. J. Dentson PenpER seconded the motion, which was carried 
unanimously. The Marquis of Tweeddale and Sir A. J. Leppoc 
Cappel were re-elected directors, and the auditors were also re- 
elected. 

An extraordinary general meeting was subsequently held, at which 
a resolution, making a slight alteration in the articles, was carried. 

The usual vote of thanks closed the meeting. 





Metropolitan Railway Company. 


In moving the adoption of the report at the half-yearly meeting of 
the Metropolitan Railway Company, held at the Cannon Street Hotel 
on Friday, Mr. J. J. Mettor, the deputy-chairman, referred to the un- 
satisfactory conditions of the accounts, due, in a great measure, to the 
competition of the Central London Railway. They looked forward, 
however, hopefully to the future in two directions, the first of which 
was the increase in the traffic on the country lines. The other 
direction in which they might look hopefully was the advent of 
electrical traction on the Circle lines. They now felt confident 
that the time was not far distant when this difficult work might be 
commenced, and accomplished, and as they stated in the report, 
they believed the shareholders would have no cause to regret the 
delay that had taken place in the application of electrical working to 
the system. As the Electrical Traction Joint Committee had not 
at present come to a decision upon the tenders, and the board had 
not yet received the report of the engineers upon the system of 
working, of which they had been instructed to make a thorough 
examination, it would not be proper for. him to enter into a dis- 
cussion of the subject at this moment, but he would not be trans- 
gressing in stating that they believed the cost of installing electrical 
traction on the railway would be much less than they at first anti- 
cipated. The installation will, of course, be a difficult work to 
accomplish, because of the enormous traffic on the Inner Circle lines, 
the working of which they did not want to interrupt, but they were 
told by the experts that it was possible to overcome all the obstacles 
to success, and that when the change was made, the railway would 


be a first-class electrical line, working at a less cost, and with _ 


increased carrying capacity. The tunnels were large, giving plenty 
of air space ; they had numerous openings along the line which could 
not fail to improve the ventilation ; and further, they were near the 
surface, so that they should have no need to employ the costly and 
not always convenient machinery of lifts for getting to and from the 
trains, a mode of access which was undoubtedly attended at times 
with some undesirable drawbacks. They had sometimes been 
twitted with cilatoriness in introducing electric traction. They 
had good reason for believing that the delay would prove to have 
been of great ultimate advantage. It would enable them to take 
advantage of the most recent discoveries and developments in 
electric science, and it would also enable them to avoid some of the 
mistakes into-which some of their neighbours had fallen. Wise men 
profit by the experience of those who were—otherwise. There could 
be little doubt that if they had commenced their undertaking with 
an up-to-date installation of 1900, they should be regretting it 
in 1901. 





Crompton & Co., Limited. 


Tue directors have issued a notice calling an extraordinary general 
meeting for February 6th, at Cannon Street Hotel, to pass resolu- 
tions increasing the capital to £300,000 by the issue of 46,000 new 
shares of £3 each, to rank in all respects pari passu with the existing 
shares. The new shares to be issued as the directors consider 
necessary. The circular accompanying the notice states that :— 

“The electrical engineering industry continues in a flourishing 
condition, and the Chelmsford Works, in common with other 
English electrical shops, are so full of orders that, as a consequence, 
many valuable inquiries have to be refused and pass into the hands 
of American and German competitors. It was anticipated that the 
recent extension of the company’s works at Chelmsford would have 
proved sufficient for some time to come, but the increase of orders 
and inquiries has been so unexpectedly large that the directors are 
of opinion that a further and immediate extension of the works can 
be no longer delayed if the company is to retain its position as one 
of the leading manufacturers in this country. The value of the 
orders on the company’s books is greater now than at any previous 
period, and with the additional business the amount of work in 
progress on orders is also largely increased ; additional capital can 
therefore be profitably employed. The directors are confident that 
the proposal to again extend the works and to provide the neces- 
sary capital for dealing with the large business offered will com- 
mend itself to your approval.” 





The Great Eastern Railway Company and Electric 
Tubes. 


AppREssinG the shareholders of the Great Eastern Railway Company, 
at the half-yearly meeting held on Tuesday last at the Cannon Street 
Hotel, Lord Cuaup Haminron said that with regard to their sub- 
urban traffic it wouldtbe necessary to either add to their existing 
lines or construet others to meet the growing requirements of their 


passengers. When he first brought the matter before them a year 
ago, the directors had in their minds a scheme for adding to their 
existing high level lines from Ilford to London, and he also men- 
tioned that as regards the west suburban side they had entered into 
a very favourable agreement for running powers over a line that 
was proposed to be constructed from Finsbury Circus to Waltham- 
stow. That scheme, however, fell through, and when they went 
more closely into the estimate for the additional lines from Ilford 
to London, they found that the cost would be enormous, and that 
having regard to the low passenger fares it might not yield an 
adequate profit. Since that time low level tube lines, worked by 
electricity instead of by steam, had come to the front, and both as 
regarded economy of construction, quickness of transit, and the 
satisfaction they afforded to the public, they appeared without 
doubt to be the best suited for urban and suburban traffic. So 
they decided to abandon their high level addition and to make 
instead a low level tube line, starting at Ilford and run- 
ning underneath their existing line to Liverpool Street, 
where, instead of forming an underground terminus, they 
would ‘by means of high curves enable the trains to 
proceed to Walthamstow. Then they would have a continuous 
service of trains running backwards and forwards between Ilford, 
Liverpool Street, and Walthamstow, with intermediate stations at 
different points as might be selected. The plans forthe scheme had 
been prepared by their engineer, and submitted in July last to Sir 
Benjamin Baker, and the scheme, as a whole, received his approval. 
But they were in this difficulty—the plans had been deposited for 
Parliamentary powers to make an independent tube line from 
London to Walthamstow, which would be in opposition, both to 
their existing line and also to their proposed tube line, and would 
seriously interfere with their traffic. Of course, it might be possible 
for them, as far as they knew, to come to terms with the promoters 
of that scheme somewhat on the lines of their agreement with the 
promoters of the scheme which was abandoned, but failing that, they 
would be compelled to oppose the scheme by all the means at their 
disposal, and in that case he could not imagine Parliament sanction- 
ing such a scheme in opposition to their own, which could 
undoubtedly be constructed at a much lower cost, and which was for 
the accommodation of the population which they themselves had 
created. Although it might be admitted that tube railways worked 
by electricity were the railways of the future for urban and 
suburban traffics, he had grave doubts as to whether, with the very 
limited knowledge still acquired as to those railways, Parliament 
would sanction the construction of any more of them without further 
inquiry and longer experience. Taking the best of them, what was 
vulgarly known as the “Tuppenny Tube.” That had met with a large 
amount of popular favour, and had attracted a considerable number of 
passengers from the Metropolitan and the District Railways. Every- 
body was singing the praises of the “‘ Tuppenny Tube,” and the astute 
financiers immediately took advantage of popular feeling, and were 
promoting two-penny tubes in every direction. . That was all very 
well for the financiers and the engineers and the public who wanted 
to travel cheaply and expeditiously, but what about the unfortunate 
shareholder with whose money it was proposed to carry into effect 
those ill-considered schemes? They were already in possession of 
several facts about two-penny tubes, and they were ugly ones. 
Vibration was being caused, and was already the subject of a Govern- 
ment inquiry. Then, again, the unexpected wear and tear of the 
permanent way must prove a serious item of expense, while there 
were rumours as to the injurious effect of electricity upon the metal 
of the tube which enclosed the railway. All those troubles might 
possibly, in time, be surmounted, but who really yet knew what the 
ultimate working expenses would be in relation to gross receipts ? 
That was really the whole point. He might be wrong, but his own 
belief was that at 2d. fares those lines could not be worked at a profit, 
and until that question was settled he could not imagine the public 
being so foolish as to invest their savings in schemes about which so 
little was known that was reliable. The proper course for Parlia- 
ment to adopt in the interests mainly of the public—and he trusted 
it would come to that—was to submit all those schemes to a Com- 
mittee of both Houses of Parliament to consider how London could 
best be served in the direction of electric underground railways, and 
to elicit the very latest information in regard to the many contro- 
versial points in connection with such railways. 





Anglo-American Telegraph Company. 


THE directors’ report, to be submitted to the ordinary general 
meeting to be held at Winchester House, E.C., on Friday, February 
1st, at 2 o’clock p.m., reads :— 


The total receipts from July 1st to December 81st, 1900, including the balance 


_ of £8,742 7s. 7d. brought forward from the last account, amounted to £197,282 


6s.4d. The traffic receipts show a decrease of £16,182 as compared with the 
half-year ended December 8ist, 1899. The total expenses of the half-year, 
including the repair of cables, &c , as shown by the u t, ti 
to £70,876 4s. 1ld., being an increase of £3,204 19s. 5d. over the corresponding 
period of 1899. The directors, under the powers conferred upon them by the 
articles of association, have, before declaring the net profits, set apart the sum 
of £12,000 to the renewal fund, leaving a balance of £114,906 1s. 5d. Interim 
quarterly dividends of 15s. per cent. on the ordinary stock, and £1 10s. per cent. 
on the preferred stock, were paid on November Ist last, absorbing £52,500, 
leaving & balance of £62,406 1s. 5d., out of which the directors recommend the 
proprietors to declare final dividends of 17s. 6d. per cent. on the ordinary stock, 
£1 10s. per cent. on the preferred stock. and 5s. per cent. on the deferred stock, 
amounting to £61,250, making a total distribution for the year ended December 
8lst, 1900, of £8 2s. 6d. per cent. on the ordinary stock, £6 per cent. on the 
preferred stock, and 5s. per cent. on the deferred stock. The balance of £1,156 
1s, 5d. will be carried forward to the next account. The cables and landlines 
of the company are in good working order. In accordance with the articles of 
association, two directors of the company, Mr. H. 8S. Leon and Sir Gerald 
FitzGerald, retire at this meeting, and being eligible, offer themselves for re- 
election. Mr. Joshua Dean and Mr. Jobn Gane, F.C.A., the auditors, also 
retire ; Mr. Gane offers himself for re-election, but Mr. Dean does not desire 
re-election, so that the appointment of a new auditor will be necessary. 
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Great Northern & City Railway Company. 


Tue report for the half-year ended December 3ist states that two 
additional shields have been erected and are now working at 
Drayton Park, where 460 lineal yards of tunnel bave been driven. 
At Essex Road the station tunnels have both been driven to their full 
length, and the construction of the connecting passage is being 
proceeded with. At Regent’s Canal the up and down line tunnels 
have been driven for distances which together amount to nearly two 
miles, and through communication is established with Essex Road. 
Two additional shields to drive southwards will shortly be erected at 
Old Street, where a shaft has been sunk, and the up line station 
tunnel has been commenced. At Finsbury Pavement a shaft has 
been sunk to its full depth, and the connecting passage is in course 
of construction. Tenders have been invited for the supply of 
electrical plant, and generally the progress made with the works is 
satisfactory. 





City and South London Railway Company. 


Tye directors’ report for the half-year ending December 31st, 1900 
to be submitted to the half-yearly meeting to be held at the offices 
71. Finsbury Pavement, E.C., on Tuesday, February 5th, at 12.30 
o'clock, reads as follows :— 

‘he receipts from all sources for the past half-year have amounted 
to £46,740 5s. 3d., and the cost of working has been £26,280 14s. 10d., 
leaving @ profit of £20,459 10s. 5d. Inclusive of the balance 
brought forward from June 30th last, the net revenue account shows 
an aggregate total of £22,988 16s. 4d. After making provision for 
the debenture stock interest, a balance remains available for divi- 
dend of £15,342 9s. 7d. Out of this sum your directors recommend 
that the full dividend of 5 per cent: per annum be paid on the 
preference stocks, 1891 and 1896, dnd that a dividend at the rate of 
1! per cent. per annum be paid upon the consolidated ordinary 
stock, leaving a balance of £1,248 14s. 7d. to be carried forward to 
the next account. ‘The following table shows the number of pas- 
ugers, exclusive of season ticket holders, carried since the opening 
o! the railway in each half-year :— 


nm 
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Number of | 

passengers (exclu- | 
| sive of season 
ticket holders). 


Receipts 
(including 


Half-year. c 
season tickets). 








& « 4, 

Ended December 81st, 1890 (LL days) ,000 1,568 8 9 
» June 80th, 1891.. oe os 2,412 848 19,408 6 9 
December 81st, 1891 .. 2,749,055 19,798 16 6 
June 80th, 1892 .. ke 2,813,162 20,981 4 4 
December 3ist, 192 .. 8,117,602 22,002 17 5 
June 80th, 1893 .. os me 8,146,656 22,458 6 9 
December 81st, 1853 ..  ... 8,098,351 22,067 14 10 
June 30th, 1894.. ee oa | 8,383,154 28,564 10 6 
December 3ist, 1894 .. we 8,275,649 23,540 12 4 

» June 80th, 1895.. «6 8,113,199 23,71t & 8 
» December 8lst, 1895 .. 8,172,438 28,780 8 7 
» dune 80th, 1896.. oe oe 8,192,672 | 24,021 138 0 
» December S3ist, 1896 .. ‘a 8,868,480 | 25,456 6 9 
» June 80th, 1897.. eo os 8,487,810 | 26,408 8 6 
» December Sist, 1897 . 8,387,86: | 25,472 12 10 
» June 80th, 1898.. és 8,478,977 | 26,356 16 4 
» December 81st, 1898 .. de 8,462,814 | 26,819 14 10 
» dune 30th, 1899.. os es 8,540,098 | 26749 3 0 
» December 81st, 1899 vd 8,442,912 | 96,197 14 10 
» Jone. 80h, IMO... 6 2.6 4,169,717 | $8,608 2 3 
December Sist, 1900 :. :. 5,018,842 | 44716 8 11 
Total since the opening of the line .. 66,891,822 | £508,128 18 6 








Your directors have the pleasure to report that there has been a 
steadily growing increase in the receipts during the past half-year, 
which still continues, and when the extension to Islington is opened 
and the connections with the other railways are completed, much 
more satisfactory results “may be expected. There has been a con- 
siderable increase in the working expenses owing to the increased 
mileage of the trains due to the longer length of line, and this has 
been further added to by the high price of coal and other materials, 
Considering that the whole of the preference dividends and the 
interest on the debenture stock has been charged against revenue, 
and the traffic during the early part of the half-year had not had 
time to develop, the result of the half-year’s working may be con- 
sidered as fairly satisfactory. The extension to Islington has made 
rapid progress, and the tunnels and other underground works are 
very nearly completed. The building of the surface stations at Old 
Street and City;Road has been commenced, and the lifts are being 
prepared. It is hoped that this extension will be opened for traffic 
in about six months from the present time. The subway at London 
Bridge, constructed jointly with the Brighton Company, has made 
considerabie progress. The exchange of traffic with the Central 
l.ondon. Railway by means of the special subway at the Bank is 
growing steadily, and as the convenience it affords becomes more 
widely known, it is likely to assume c ‘nsiderable proportions. The 
buildings at the generating station, required in connection with the 
working of the Islington line, are completed, and the new engine 
and boilers ate being supplied. The arbitration to decide the 
amount to be paid in connection with St. Mary Woolnoth church for 
the occupation of the churchyard and the easement under the church 
has been held, and it is hoped that the arbitrator’s award will 
suortly be given. The additional locomotives referred to in the last 
report are in course of delivery. To meet the traffic expected on 
the opening of the Islington extension, your directors have deemed 
it prudent to order‘10 more locomotives, which are under contract 
to be delivered within the current half-year. The 10,000 ordinary 


shares recently offered to the proprietors were all subscribed for. 
Your directors regret that the shares were issued at so large a dis- 
count, but the present value of the ordinary stock obviouslytpre- 
cluded them from making tke issue price higher. The proprietors 
will be asked to approve a Bill now pending in Parliament’ for 
powers to construc! a subway from the terminus at the “ Angel,” 
Islington, to the Agricultural Hall, and to raise additional capital 
for that and other purposes. A Bill has been deposited to connect 
the Islington station of this company with the Euston station of the 
Hampstead and Charing Cross Railway. As this line would bea 
great public convenience, and connect this railway with the Great 
Northern, Midland, and London and North-Western Railways” at 
their respective termini, your directors have agreed that if the Bill 
receives the sanction of Parliament they will undertake to work the 
line and provide the electrical power required subject to a satis- 
factory agreement, the terms of which will be submitted to the 
proprietors for their approval at a later date. The director retiring 
by rotation is Mr. Charles Grey Mott, who is eligible for re-election. 
The vacancy caused by the death of Mr. Sampson Hanbury has been 
filled by the election of Mr. Harvey Ranking. The retiring 
auditors are Messrs. Turquand, Youngs, Bishop\and !Clarke,' who 
offer themselves for re-election. The dividend ‘warrants ‘will be 
posted on the 12th proximo. A form of proxy accompanies*-this 
report, which, in the event of your inability to attend the meeting, 
should be returned to this office not later than Saturday, February 
2nd. 





The Liverpool Overhead Railway Company. 


THE directors’ report for the half-year ending December 3ist, 
1900, to be submitted to the meeting to be held ‘at Liverpool, on 
Tuesday February 12th, 1901, at three o’clock, reads as follows :— 
in presenting the half-yearly statement of capital and revenue accounts to 
December 81st, 1900, the directors have to re, ort that the gross revenue receipts 
amount to £43,964 10s. 8d., acd the working expenses to £29,187,9s. 4d, 
The number of passengers carried during the last two years is as follows :— 
: Half-year Half-year Half-year Half-year 








ending ending ending ending 
June 30th, Dec. 3ist, June 80th, Deo. Sist, 
1899, 1889. 1900. 1900. 

First class .. o4 oe 594,669 676,768 635,449 716,095 9262 
Second class, * including Oe sey 

tramways 3 -» 2,445,572 2,941,892 *2,477,025 *3,360,883 
Workmen (special return oat 
tickets) .. ay 1,435,088 1,596,797 1,575,888 — 1,560,5719362 
¥) 
Total -- 4,475,279 5214957 4,687,862  5,655,499qRe" 
a @ 


The tramway line to Great Crosby, completing the Waterloo-with-Seaforth 
and Great Crosby extension, was opened on September Ist, and the traffic 
has proved satisfactory. Jhere has, however, been a decrease in the railway 
t affic of the company, as compared with the corresponding period of last year, 
when the receipts were considerably augmented in consequence of the de- 
parture of troops for South Africa. 


REVENUE Account. 











2 sd, 

Receipts from passenger traffic amountto .. ee ee 42,901 5 1 
Miscell receipts and interest .. “ a os 1,063 5 7 
43,964 10 8 

Less working expenses $9,187 9 4 
14,717 1 4 

Deduct interest on mortgage debentures 3,400 0 0 
11,877 1 4 

: Add balance brought forward, June 80th, 1900 4,452 12 0 
Leaving available for dividend .. 15,829 13 4 








Out of this balance your directors recommend the declaration of dividends at 
the following rates (less income tax), payable on and after February léth, 
next :— 

5 per cent. per annum on preference shares .. £8,000 0 0 
es ae ordinary shares 8,750 0 0 


leaving a balance of £4,079 18s. 4d. to be carried forward to next half-year. 

‘The directors retiring by rotation at this meeting are Sir E. Lewrence and 
Mr. G. H. Robertson, who, being eligible, offer themselves forre-election. 

be a auditor retiring by rotation is Mr. J. 8. H. Banner, who is also eligible for 
re-election. 





Direct U.S. Cable Company. 


Tue half-yearly meeting of this company, held at Winchester 
House, on Tuesday, was presided over by Mr. E. M. Underdown, 
K.C. 


The CHartrmaN, before moving the adoption of the report, made 
some fitting remarks regarding the death of Queen Victoria, and 
expressing loyal sentiments towards King Edward VII. Their 
revenue of the six months to December 31st, after deducting out- 
payments, was £50,534, while the working and other expenses, 
excluding the cost of cable repairs, was £20,827, leaving a balance 
of £29,707 as net profit, making, with £3,761 carried over, £33,468, 
which had been appropriated as follows :—Interim dividend, 3s. 
per share to September 30th, £9,106, ditto, to December 31st, 
£9,106, to reserve £10,000, carried forward £5,255. The revenue 
showed a reduction of £6,266 as compared with that for the 
corresponding period of 1899, and that was occasioned, principally, 
if not wholly, by the construction of other cables crossing the 
Atlantic. They only hoped that the general augmentation of traffic 
would give full employment to the cables and enable the company 
to reach something like the figures placed before the shareholders on 
former occasions. The expenses in London stations were 
practically the same as before. Income-tax had risen £410. In 


regard to cable repairs, these had cost £2,500, which, as usual, had 
been charged to reserve ; on the other hand, the reserve fund had 
been credited with £6,730 from interest on investments, and 
£10,000 had been added out of revenue, bringing the balance of that 
fund up to £433,105. The investments had been increased during 
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the half-year by £18,827, and they now stood at a total cost of 
£420,634, the present market value being about £14,000 or £15,000 
in excess of that amount. 

The adoption of the report was seconded by Sir Jamzs PENDER 
and carried. ; 





Amazon Telegraph Company, Limited.—A_ meeting 
of the holders of debentures of the above company will be held at 
Moorgate Station Chambers, E.C., on Thursday, February 7th, at 
2.15 o'clock, for the purpose of passing extraordinary resolutions 
authorising the company to create and issue debentures for an 
amount not exceeding £150,000, bearing interest at a rate not 
exceeding 6 per cent., and ranking in all respects in priority to the 
debentures secured by the above-mentioned trust deed; also for 
giving time to the company for payment of interest due and to 
become due on the last-mentioned debentures, and for redemption 
of debentures by drawings, and suspending the operation of the 
sinking fund for payment of interest and redemption of the said 
debentures, and for modifying the rights of the debenture-holders 
and the liabilities of the company accordingly. 


Central London Railway Company.—The eleventh 
ordinary general meeting will be held at the Holborn Restaurant on 
Wednesday, February 13th, 1901, at 12 o’clock noon, for the purpose 
of receiving the report of the directors and statement of accounts 
for the half-year ending December 31st, 1900. A special meeting 
will follow to approve “A Bill to confer further powers on the 
Central London Railway Company, and for other purposes.” A 
further special general meeting will then be held for the purpose of 
approving the following resolution, namely :— 2 

That, pursuant to the powers conferred upon the company by the Companies 
Clansex Consolidation Act, 1845, Sections 61 and 64, 196,980 ordinary shares of 
£10 each, 88.020 preferred half-shares of £5 each,and 8,020 deferred half-shares 
of £5 each, all fully paid up in the capital of the company, be converted or con- 
solidated into capital stock to be divided amongst the shareholders according to 
the respective interests therein. 

Stock Exchange Notices,— The Committee has 
appointed special settling day as under:—Wednesday, February 
6th. British Motor Traction Company, Limited—205,839 5 per cent. 
cumulative preference shares of £1 each, fully paid, Nos. 1 to 
205,839. Mica Manufacturing Company, Limited—5,795 shares of 
£1 each, fully paid, Nos. 1 to 4,967 and 5,308 to 6,135; and 55,009 
vendors’ shares of £1 each, fully paid, Nos. 6,136 to 61,135. The 
Committee has also ordered the undermentioned securities to be 
quoted in the Official List :—Commercial Cable Company—Further 
issue of £177,951 sterling 4 per cent. 500-year debenture stock. 


Waterloo and City Railway Company.—The directors 
recommend a dividend on the ordinary stock at the rate of 3 per 
cent. per annum for the half-year ended December 31st. 


Westminster Electric Supply Corporation, Limited. 
—The directors recommend a dividend at the rate of 11 per cent. 
for the past half-year, making with the previous dividend 10} per 
cent. for the year, as compared with 13 per cent. for 1899. 








TRAFFIC RECEIPTS. 


Blackpool and Fleetwood Tramroad Company.—The receipts for the weck end- 
ing January 26th were £141; corres: onding week last year £149; decrease, 
oa Total to date, £532; corresponding period last year, £573; decrease, 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
January v5th were £3.853 19s. 7d.; corresponding period last year, £2,697 
5s. 1d.; increase, £1,150 14s. 6d. 


Central London Railway.—The receipts for the week ending January 26th 
were £5,961; previous week, £5,982; decrease, £21, Total receipts to date 
(26 weeks), £139,916. Miles open, 6. 


City and South London Railway.—The receipts for the week ending January 
27th were £1,968; corresponding week last year, £1,092; increase, £876, 
Total to date, £8,022; corresponding period last year, £4,471; increase, 
£3,551. Miles open, 1901, 43; 1900, 33. 


Dover Corporation Tramways.—The receipts for the week ending January 
26th were £169 19s. 64d.; corresponding week last year, £151 6s. 544.3; 
increase, £18 13s. 1d. Total to date, £635 4s. 104d.; corresponding period 
last year, £606 9s. 0d.; increase, £28 15s. 104d. Miles of track open, 3. 
Car miles run, 1901, 4,978; 1900, 4,910. Number of cars, 11, 


Dublin United Tramways Company.—The receipts for the week ending 
January 25th were as follows :—D. U. T. Co., electric cars, £3,202 8s. 1d.; 
ditto, horse cars, ——-; D. 8. D. Co., electric cars, £654 4s. 4d.; total 
£8.85% 12s. 5d.; corresponding week last year—D. U. T. Co., electric cars, 
#£2,87 10s. 5d.; ditto, horse cars, £87 8s. 4d.; D. 8. D. Co., electric cars, 
£609 6s. 9d.; total, £3,534 5s. 6d.; increase, £322 6s. 11d.; aggregate to 
date, £14,112 19s. 4d.; aggregate to date last year, £12,623 8s. 5d.; increase, 
£1,489 10s. 11d. The mileage worked is 45 miles electrically, mile by 
horses, as against 88 miles electrically, 6 miles by horses, for the corre- 
sponding period last year. 

Liverpool Overhead Railway.—The receipts for the week ending January 
27th were £1,457; corresponding week last year, £1,571; decrease, £114, 
Total to date, £5,994; corresponding period last year, £6,026; decrease, £82. 
Milzs open, 6 miles 57 chains. 1900 includes day of embarkation of 
Yeomanry, &c., for South Africa, 








STOCKS AND SHARES. 


Wednesday Evening, 
THE demise of the Queen still hangs over the Stock Exchange and 
business is exceedingly quiet. With London at rest on Saturday 
and with an anxious settlement to pass through, there has been no 
attraction for professional activity in the stock markets, and the 
investing public are doing nothing. A 5 per cent. Bank rate is a 


bad one for investment departments, and even though it be 
lowered before this is in the reader's hands, the effect will linger 
for a week or two. Our price lists this week reflect a somewhat 
uninteresting condition of affairs financial, the alterations amount- 
ing to less than a score, and none of those being of particular 
significance. 

The electric railway market stands first in importance as regards 
interest this week. Central Londons are recovering from the flat- 
ness into which they were plunged a fortnight ago. For one thing, 
the dealers are short of shares, and a little bold buying from outside 
has frightened them into adopting a similar line themselves. Then 
the dividend report, disappointing as in many instances it is, may 
be described as not so bad as was expected. A distribution at the 
rate of 3 per cent. per annum, after 4 per cent., seemed at one time 
highly probable, is néthing to boast about, but then it is remembered 
that the period covered by the statement was one of abnormal 
expense to all the railway companies, and there is no reason why 
the “Tube” ratio of expense should be as high as 60 per cent. in 
the future. 

City and South London Ordinary stock has yielded a brace of 
points, as sequel to a somewhat pessimistic meeting. Once more the 
huge cost of fuel and materials was the theme for plaintive speeches, 
and the market, which had stood the reduction of the dividend 
without lowering the price, sorrowfully put the stock down to 52 
on the meeting. As usual, Waterloo and City stock is to receive its 
regular 3 per cent., but the conditions of the money market do not 
admit of any advance being made in the price, although the com- 
pany’s report again shows an improved position. The “ Under- 
ground” stocks are not materially changed, Metropolitan 
Consolidated being 81 and District Ordinary 28}. It is amusing to 
holders of electrical railway securities to remember that the last 
dividend paid on Districts was in August, 1882, 18} years ago! 

At the meeting of the Great Eastern Railway Company, Lord 
Claud Hamilton announced that the board proposed to make an 
electric line frome Ilford under the present metals, and curve it on 
to Walthamstow. The experiment of this, the most enterprising of 
the great railway companies, will be watched with intense interest. 
The Great Eastern directors evidently mean to forestall competi- 
tion, and stockholders will be saved the nervousness which has 
tumbled Lancashire and Yorkshire stock this week, on the bare 
suggestion of a competing electric line in the centre of: the cotton 
districts. 

Unless that long talked-of electric lamp of the Welsbach Com- 
pany makes its appearance very shortly, we fear there will be hints 
of “Mrs. Harris.” But what are these floating statements about 
Dr. von Auer’s electric lamp, which is, of course, going to revo- 
lutionise internal lighting, according to its supporters? We learn 
that the patents are to be sold to fresh companies to be formed in 
Germany, Holland, and our own land, in order to deal with the 
lamps. How about the Welsbach, we ask. Is it to get nothing 
after all from this much-vaunted, long-looked-for electric lamp ? 

St. James’s and Pall Mall have dropped 10s. from their price, 
despite the dividend and bonus at the rate of 144 per cent. for the 
year, notified by us last week. Westminsters also receded to the 
same degree, but recovered again, both falls‘being consequent upon 
the dearness of money. Edmundson’s Debenture stock has risen a 
point, and County Debenture is a fraction better, no decrease in the 
demand for gilt-edged stocks having taken place. 

Neither excellent report nor satisfactory meeting has sufficed to 
advance the quotation for Eastern Telegraph Ordinary stock more 
than a single point, and Extension shares have not moved at all. 
The “China” Company has constructed landlines between Taku, 
Tientsin and Pekin, but the market looks for no particular increase 

.of traffic from these “ joinings-up.” Great Northern shares maintain 
their premier position, as regards premium, in the telegraph market. 
The company’s working arrangement with the Eastern Extension 
in the Far Kast should be yielding capital results at the present 
time. Anglo-American stocks display continued weakness, although 
the fall is nominally confined to the Deferred stock. Brief 
almost to brusquerie, the company’s report throws little fresh 
light on the present situation and future expectations. The 
“bears” have lately been running wild in Anglo “A,” and 
it is not improbable that some slight reaction may now 
take place after the heavy drop of the past fortnight. 
Amazon Telegraph Debentures, after being a dead market for nearly 
a year, have given way 74 points this week on the appearance of a 
seller. No buyers being anxious for the stock, it was marked 
down to 80.. Cuba Telegraphs are wanted in the market, and there 
are buyers at 74, the middle price. 

Extension of their works leads Crompton & Co. to propose a new 
issue of 46,000 shares at £3 each, thus increasing the capital to 
£300,000. There is to be a meeting of the proprietors next 
Wednesday in order to sanction the proposal. The price of issue 
will give present shareholders a small bonus. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
























































Stock Closing Closing — 
or Dividends for - = 
‘nae, mene: Share| the last three years, | Suovsgen | Ganson: | “San-dothe 
lol, 
1898. | 1899. | 1900. Highest | Lowest, 
96,900 | African Direct Telegraph, 4 % Debs. wie | BOOP ace eee «» | 99 —102 99 —102 _ 
119,700 | Amazon Telegraph 5 Debs., Nos. 1 to 1, 250 Red. 1G aa aoe Sad 35 — 90 75 — 25 a 
822,700 | Anglo-American Telegraph ... Stock] £3 9s.) 73/6 | 33%| 41 — 54 51 — 54 GS E.-<. 
3,938,540 Do. do. 6% Pref. stock] 6 % | 6 6 %| 968 — 93 | 96 — 98 974 | 86} 
3,188,540 Do. do. Deferred wut Stock}18s. %/|£1 7s.| 53.%| 82—. 9} 8i— 8} at 8b 
44,000 | Chili Telephone, Nos. 1 to 44,000... aan aed 6/3 ay 2d eer 3— 34 3— 34 ee 
13,333.3002] Commercial Cable dee $100 | 8 8%| .. {170 —180 |170 —180 ea ade 
5 19,4960 Do. do. Sterling 500 year ‘4 % Deb. Stock Red. Stock} ... za + [L102 —1U4 jlu2 —lo4 1033 | 1022 
16,000 | Cuba Telegraph ses se sea ces A 7% “F 7— 8 74— 8 84 8 
6,000 Do. 10% Pref. aes oes ee 10 |10 esa oe 16 — 17 16 — 17 164 
12,931 | Direct t Spanish ae igs ad wed Ne 5|4 4%] «. 34— 44 | 34— 44 wai 
6,000 do. Cum. Pref. ... a ere a + 9 — 10 9— 10 see ae 
30,000 De do. 44 Debs. Sea ica ae ee a .» {L00 —104% |100-104% as ea 
60,710/| Direct United States Cable ... a 20 | 33% 13%] 3 %} 10 — 104 | 10 — 10 | 103,| 102, 
198,300 | Direct West India Cable, 44 % Reg. "Deb. . aa 100 ose aa «» | 99 —102 99 —102 die as 
4,190,000 | Eastern Telegraph, Ord. Stock nee Ry Stock} 7%|7%| ... {187 —142 [1388 —143 140 | 137} 
1,326,888 Do. 34 Pref. Stock _.. Sian: to ces . |9—98 | 95 — 98 ay Reais 
i, (32,268/ Do. Mort. Deb. Stock Red. ... « [Stock] ... aed - {09 —115 [109 —113 ook ce 
250,000 | Eastern Extension, Asncicinti. and China Telegraph ...{ 10/7%17% 14 — 144 | 14 — 144 144 | 143; 
50,000 Do. Nos. 250,001 to 300,000 (iss. at £3 pm. ois acceeant ate 1) | aes as 117— 12} | 11g— 12 oa a eee 
320,000. Do 4% Deb. Stock’... Stock 1l2 —117_ [112 —117 os 
300,000] { Masters and South African Telegraph, 4 % Mort Debs 100 100 —103 {101 —104 | 99 
210,000 Do. 4 % Reg. Mt. Debs. (Mauritius ae are ~ a 99 —102% |100 —103 es sae 
140,227 | Globe Telegraph = Trust a oa 10 | 53 |? > ee 103— 10? | 104— lv? a 
140,04" Do. 6% Pref... 10 | 6 vee | cee | 15 — 15h | 15 — 14h | 144] 15y, 
150,000 | Great Northern Telearaph, of Copenhagen 10 {124 a 32 — 34 32 — 34 32¢) ...” 
82,010 Halifax aud Bermuda — eat ole 100} ... ae 99 —102 | 99 —102 
17,000 | Indo-European Telegraph és - 25 |10 % 110 % 47 — 51 47 — 51 
10,000] Loudon Platino-Brazilian Telegraph, 6 % Debs. ... 100! ics ee lu4 —107 _|1U4 —107 
72,680 | Montevideo Telephone, Limitec, Ord., Nos. 1 to 72, 680 . Bye Sk See — 3, 2 3 ots 
86,49" Do. do. do. 5% Pret., Nos. 1 to 86, 492 1;/4%15% #— 1 #— 1 ‘eh 
530,000 | National Telephone, to 590,000... ous 5}/6%/5% 44— 48 4t— 44 44 
15,000 Do. 6 % Cum. 1st Pref. 10 | 6 6 12 — 14 12 — 14 oni 
14,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 ll — 13 ll — 13 Ss 
250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250, 000 515 6% 4g— 5% 4g— At 4} |... 
2, 10,0007 Do. 34 % Deb. Stock Red. is Stock] 34 34% 94. — 97 94 — 97 968 | 95 
500,000 Do. 4 % Deb. Stock Red.. 50001 « “ 97 —100 | 97 —1uU 9u¥ | 985 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1;5%|58% — Il, — lt 2 ee 
100,00-/| Pacitic and European Tel., 4 % Guar. Debs., 1 to 1,000 . IEP. «ns Ae 99 —102 99 —102 ai 
11,834 | Reuter’s.. ‘a 1 815 %15% 7— 8 7— 8 
3,381 Submarine Cables Trust ie ces Cert.) ... ay 124 —129 |124 —129 
58,000 | United River Plate Telephone ‘ni 616%17% 4i— 53 | 48— 53 
16,439 Do. do. 5 % Cum. pref. Nos. 1—16, 639 3] Meer ane 4?— 5} 4?— 5} 
23,361 Do. do. Nos. 16,640 to 4U,000 £34 a 5 J 43— 65} 43— 5} 
179,947 Do. do. 5 x Debs. ... see Stock « {102 —105 [103 —106 
171,006 | West African Telegraph, 5 % Debs... 100 E Be y9 —102 y9 —1u2 
30,008 | West Coast of America, Nos. 1—30, 000 and 53, Ou—53, 008 yore a — #2 — 
150,000 Do. do. 4 % Deks., 1—1,500 gua. ‘a Bras. Sub. Tel. | 100 age pe 99 —102 99 —102 7 
207,930 | Western Telegraph, cae Nos. 1—207,930 . o | MIF SEt? & 132— 143 | 14 — 145 144 
75,000 Do do. 5 % Debs. and series, 1906 CS oe dda ul —104 [1luL —102 oes 
348,777 Do. do. 4% Deb. Stock Red. eae ae ee lu2 —105 {102 —105 pe 
88,321 | West India and Panama Telegraph .. 10;2%] &% _- §— 43 Hi... 
34,56: Do. do. do. 6 Cum. 1st Pret. 3 re sey 6— 7 6— 7 65} 64 
4,669 Do. do. do. 6 % Cum. 2nd Pref. . 10 . “a ‘ 5— 7 5— 7 “ss F 
80,006 7} Do. do. do. 5% Debs., Nos. 1 to 1,800 100 103 —106 |103 —106 sae 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., tg agg 516% /|6% 7— 8 7— 8 Se 
12,000 Do. do. 7 %'C um. Pref... ce or ont 84— 84— 94 aes 
50,000 | Charing Cross and Strand Electricity Spey 5/8%19% 94— 104 94— 104 94 
20,000 Do. do. do. do, 44% Cum | eee aa 53— 52 | 53— 52 ae 
34,0U0 |*Chelsea weer Supply, Ord. 5/6 % 6% 64— 7 64— 7 
10,000 Do. ¥, Deb. Stock Red. ... |Stock es 109 —112 |109 —112 
70,579 | City of London “Picctrie Lighting, d. 40,001—110,579... | 10 6 4% 8§3— 9} 84— 99} 
40,000 Do. : Cum. Pref., 1 to 40,000 . 10 ove 13 — 14 13 — 14 
410,000 Do. Deb. Stock, Scrip. (iss. at £115) ‘all paid ie oe 122 —127 {122 —127 
40,000 | County of Lond & Brush Prov. = Ltg., Ord. 1—40,000 | 10 4% 84— 84— 9 87 
20,000 Do. do. do. 6 % Pref., 40,001—60,000 | 10 6 % ne 114— 124 | 114— 124 
20,000 Do. 44 % Deb. Stock, Prov. Certs (all paid) Rd. . Hy aes 105 —109 {106 —LU9 1044 
35,50 | Edmundson’s Elec. Corp., Ord. Shares... ses 5/7 % — 5 44— 5 4? 
75,000 Do. do. 44 % 1st Mort. Deb. Stock. ...| 100] ... ~ {101 —103 {102 —10% se 
110,000 | London Electric Supply Corporation, Limited, — ee Shs. l4— 2 1j— 2 
49,840 Do. do. do. do. 6% Pref. Cae 7 ae 4— 5 4— 5 “as 
20,000 Do. do. do. 4% 1st Mt. Db. Stock Rd. |Stock| ... eee 98 —101 | 98 —101 re ee 
84,001 | Metropolitan Electric Supply, 101 to 62,500... 100/5%15% 12—13 | 12 —13 19% | 12% 
220,004 7 Do. 44% First Mortgage en Stock | ... |... avs . {110 —113)  |Llo —113 113 | Wy 
250,000 Do. 34% Mort. Deb. Stock Red. . cee [SSOCKL vce ae « | 96 — 99 96 — 99 93% a 
6,45v | Notting Hill Electric Lighting va see 10};6%17%). .«. | 4h— 155 | 144— 155 a 
40,000 | St. James’s and Pall Mall Electric Light, Ord... 5 144% [144% 1145 %| 15 — 16 | 144— 154 
20,000 Do. ~ 7 % Pref., 20,081 to 40,080 | 5|7 7 7 R4— Hh— 94 
150,000 Do. 34% Deb. Stock Red. 100 | ... «- =| 98 —101 98 —101 
12,000 | Smithtield Market Elect, Supply, ae 5 2— 2 2— 22% rt 
50,000 Do. do. 4 % Deb. 100 es 80 — 90 80 — 90 7 waa 
65,000 | South London Electricity Supply, Ord. ... See Pie we | 2h— 84 2— 34 33 23 
79.900 | Westminster Flectrie Supply, Ord., 191 to 80,000... 5 |12-% (12 % |108 %| 124— 134 | 124— 134 | 129 | 12% 
. * Subject to Founders Shares, vi 
reine 20 te oy edn Deatthanths pet6 to Geneend eeoes thane etn canal en enti. 
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SHARE LIST OF ELECTRICAL COMPANIES,—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. ~ 































































































Stock z Closing Closing Business done 
Present Dividends for 
Tesue. — encre,| the last three years. | Gootenon | Santaocn | jam boro, 
t 1898. | 1899. | 1900. High est | Lowest 
20,000 |- British Aluminium 7 % Cum. Pref. . vee -| --20-} - ...: aos ces 8— 9 8— 9 2 ie a 
300,000 Do. do. 5 % 1st Mort. Deb. Stock Red. a. [Stock] ... Mas «. | 91 — 95 91 — 95 
45,000 | British Electric Traction ire +: Me ee score eee a 124— 1384 | 13 — 14 me 
50,000 Do. do. - 6% Cum. Pref. Rt 10 ae abe ae 114— 124 12 — 13 12; 
350,000 Do. do. 5 % Perpetual Debenture Stock ... |Stock) ... oo -. |120 —123 120 —123 rome 
85,0002 |{British Electric Works Co., Ord. £1 shares, 50,001—135,000 | ... de. yas 5 4— 2 4—. # 
50,000 it Do do. 6 % Cum.Pref., 1—50,000 ao ve a cee ie s— ¢ §— ¢ 
500 |t ‘Do. do. 43% 1st Mort.Deb. .. . |100) .. | .. | .. |95—97 | 97 — 99 
70,000 | British Insulated Wire Ord. a5 oe 5 | 15 %| 20%] ... | 10$— 114 | 10§— 114 
70,000 Do. do. 6 % Cum. Pref. ree ave wis 5 nee ae: *- 52— 64 53— 64 ~ a 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 _—.... ae &} 56 Sj 26H»... 18— 1 1g8— 14 lite 8 
90,000 Do. do. - Non-cun. 6 % Pret., 1 to 90,000 we: 2 CF - Gt Gy: 2— 243 2— 24 275 2 
125,0007 Do. do. 44%Perp. Deb. Stock ...... |Stock) ../| .... | ... [ies —110 [105 —110 lege ce, 
108,710 Do. do. 44 % Perp. 2nd Deb. Stock ... |Stock| ... Ss .. |101 —103 101 —103 as 
30,000 Callender’s Cable Construction shares, Nos. 1—30,000 ... 5/15 %| 15% ... | 18 — 14 13 — 14 $3 e;. 
40,000 Do. do. 5% Cum. Pref. is so “ss ee 54— 6 54— 6 Sie} 54 
90,000 Do. do. 44 % 1st Mort. ‘Deb. ‘Stock Red ... [Stock] ... awe .. (109 —113 109 —113 Pag ves 
206,297 | Central London Teailway? Ord. Shares noe | DIS 2 oka 8i— 9 8k— 9 93 9 
78,703 Do. do. Pref. half-shares .. “is en: oo (eee sh ee 42— 5} 43— 65} 5 E. 
78, 703 Do. do. Def. do. “ee re oak DA esses ee ie 3}— 32 34— 4 a Se 
855,000 City and South London Railway . ... [Stock] 23%] 12%] 14%} 52 — 56 50 — 54 52 50 
87,500 | Do. do. Ord. shares Nos. 22, 501 to 60, 000 . aS eS | 2 ae at cae 44— 54 44— 5h da es 
54,000 | Crompton & Co., Nos. xt 54,000 — 3} 6% 4S) --: 34— 4 34— 4 
Do. 5 % 1st Mort. g. Debs., 1 to 900 of} 
100,000 { Srotper ying roy pre peed | ee oe ee a ee 
99,261 | Edison & Swan Utd. El. Let., “ A” shares, £3 pd. 1 to 99,261 5; 6%-6 2 ..-. 17— 2} 13— 23 m 
17,139 Do. do. do. “A” Shares, 01—017,139 ... O16 8 Br ws 34— 44 34— 44 oe 
344,023 Do. do. do. 4% Deb. Stock Red 100 eee Ses ae 88 — 90 88 — 90 ave 
100,000 Do. do. 5% 2nd Deb. Stock Prov. Certs. all pa. M00 fois. aca ... | 96 —100 96 —100 a 
112,100 | Electric Construction, 1 to 112,100 ... 2/ 6 ee A ee 1gj— 24 1g— 24 i 
25,000 Do. do. 7 % Cum. Pref., 1 to 25,000.. ood 2 7 nee yee 24— 3 24— 3 a: 
182,500 Do. do. 4% Perp. 1st Mort. Deb. Btock vag HEROORT: of 5 aa6 .» (101 —104 101 —104 xd| ... 
9,6002| Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 . vse] SOT Bl PSB a. | Oi 10 — ll de iS9 
80,000 | Henley’s (W. ek Settee _—_ Ord. ... aes As. 5|14 15 %| ... | 134— 144 | 184— 144 1t 13? 
30,000 Do. 44% Pref. 5 7 aoe bea 54— 6 54— 6 5? ate 
50,000 Do. ra nm 4% Mort. Deb. ‘Stock... Stock} ... oe ... |108 —112 108 —112 sis 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works -- | 10/10 %} 10 %| ... | 208— 214 | 20§— 214 oy 
300,000 Do. do. do. 4 % 1st Mort. Deb .. mere fee ses ee ... |101 —104 101 —104 102 
$7,500 |{Liverpool Overhead Railway, Ord. ae -- | 10} 33%) 32%). ... 8z— 8% 83— 84 in 
10,000 |t Do. do. Pref., £10 paid saa avs 10 5 %| 5 ‘ee 134— 134 134— 134 ae 
$7,350 | Telegraph Construction and Maintenance ... ve | 12) 15 15 BH] ... | 38 — 42 38 — 42 39 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 --- | 100 os --%| ... {100 —103 101 —16t be 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... 6] 8% 12H ... | 10 — 11 10 — 11 10} 
20,000 Do. do. 5 % Cm. Prf. Nos. 1 to 20, 000. 5 rn Ses 54— 6 Pia 6 5} 
540,0007 Waterloo and City Railway, Ord. Stock... - 1100; 3% 3 '% 94 — 97 — 97 944 
+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
ion and Kensington, 44 % Debentures of £100, 103—106. Kensington and Knightsbridge Electric Lighting, Ordinary Shares £5 (fully 
— idated Telephone Construction and Maintenance, 3/-—5/- aid) 114—123; Ist Preference Cumulative 6 "£5 (fully paid), 63—7}. De- 
National Electric Free Wiring, 12/6 paid, $—%. | entures, 102—-105, Dividend, 1899, on Ordinary Shares 11 %. 
Oldham, Ashton, and Hyde E ectrio eid ra + Ord., 16—17. | “IZ, Parker, £10 (fully paid), 16. 
Do. do. 10 pd.), 10—104. | 
* From Dirmingbam hase List. Bank rate of discount 5 per cent. January 3rd, 1901). 4 
MARKET QUOTATIONS, Wednesday, January 30th. 
CHEMICALS, &c. This week.| Last week. |Inc. or Dec. | METALS, &c, (continued.) | "This week. | Last week. |Inc. or Dec. 
Acid, Hydrochl ne os wt. 5/- 5/- ar Co; Sheet es aa Se to’ £86 £86 
heed ~ years ae 24y. EE Bows ~ geen ee £86 
@ » Oxalic i oe +. per cwt. 82/- | 82/- Se howe » (Electrolytic) Bars +. perton £82 £82 
@ ,, BSulphuric.. a3 +. percwt.|-- 5/6 6/6 a 0s pape Sheets .. perton £90 £90 
a Ammoniac, Sal . per owt. 89/- - é ” ” Rod +. perton £84 £84 
. Ammonia, Muriate (crystal) «. per ton £38 10 £88 10 e 9 Danes Wire per Ib. 94d. d. 
per ton £30 £30 Jf Ebonite Rod .. ‘ sos -«e-” DOPED, /- /- 
4 Bleachin powder o> +. per ton £1 £7 oe » Sheet se -. per Ib. | 5/- 5/- 
a Bisulphide of Carbon .. +. perton £15 | £15 ee n German Silver Wire oe +» perlb. 1/6 1/6 
a Borax oe ee oe +. perton £17 10 £1710 aa h Gutta-percha fine . se +. per lb. 8/- 8/- ‘0 
. Bensole Or ) oe +. per gal. q/- h India-rubber, Para fine :. +. per lb. 3/7 8/84 to 3/9 dec. 
ae Sorme -. per gal, 5/6 5/6 «Iron, Charcoal Sheets .. per ton £18 £18 a3 
Copper guiphets oe +» perton £25 | £25 4 » Pig (Cleveland warrants) . per ton 47]- 47/3 8d. dec. 
Nitrate .. oe +. perton £25 | £25 4 ,, Forgings, according to size per ton| From £11 | From £11 ee 
a » WhiteSugar.. +. perton £81 | £81 4, » Scrap, heavy .. +. per ton; 70/- to 72/6 | 70/- to 72/6 we 
Sw joed Barris ab ée «. per a =" “=> oe 4 » Wire, galvanised No. 8 .. perton) £105 ten - 5s. dec. 
a Me as re % ee ; 
@ Naphiha, Solvent(00% at160°G). per eal. | 5/6 5/6 s g Lead, English Ingot =... perton|{ £16 | 40°g1@” }| ine. 
a Potash, Bichromate, in casks.. per lb. le . o 9 » ” Sheet ee +. per ton £19 £19 
@ » Caustic (75/80%) +. perton £ 24 ert m Manganin Wire No. 28 .. -» per lb. 8/- 8/- 
@ _, Bisulphate ie +» perton £85 £85 de g Mercury perbot.| £926 £926 
a Shellac +. per cwt, 64/- 64/- ee d Mica (ia original cases), small . per Ib. | 8d. to9d. | 8d. to 9d. 
a Sulphate of “Magnesia ;. per ton £410 £4 10 * d ” ” medium per lb.| 1/9 to 2/9 | 1/9 to 2/9 
a Sulphur, Sublimed Flowers . per ton £6 £6 5s. ate d large .. perlb.| 3/8to7/8 | 8/3 to 7/3 
a@ ww — ee per ton £5 10 £5 10 Za Pp Phosphor Bronze, plain —- per lb. | 1,04 to 1.3 | 1,03 to 1/3 
a , Lum +. perton £5 £5 ei. p e rolled bars & per lb. | 1/1 to 1/4 1/1 to 1/4 
a Soda, Caustic (white 70 %) +. perton £10 15 £10 15 se Pp Pe ealslansion per lb.| From 13 | From 1/3 
@ » Crystals +. perton £8 £8 we oPlatinun .. a ++ peroz. 44 £4 
«  Bichromate, casks <: per lb. 234. 23d. is p Silicium Bronze Wire ; per Ib. | 109d. to 1/4 | 103d. to 1/1 
4 Steel, Magnet, acc’d’ng to dese’ pin D perton| to £40 From £15 
$ ee in bars " £58 £58 as 
METALS, &c. gTin,block .. .. «- «+ perton { yr to ay } £2 dec. 
b Aluminium Wire, in ton lots.. per ton £224 £224 ae 9 » foil PY -. per lb. 2/- /- ee 
b Sheet, in ton lots = £191 £191 és nm 4 Wire, Nos.1toié .. per lb. 1/9 1/9 
p Babbitt’s metal alfa £80 to £145| £80 to £145 a p White Anti - friction Metals - — 
e Brass — a to 12") basis aed ibe Ly by se “White Ant” bran: per ton} £40 to £70 | £40 to £70 
¢ y Tube (b per Ib, 10d. 10d. ¢s j Yarns, Cotton, Sin, rei. bnal's per lb. 94d. 94d. 
02 as RS (pola draw -. perlb, 8d. 8d. “3 ji » Best Flax,6lea. .. per lb. . . 
e Wire, basis +. per lb. a oa. aS 4 »  Hemp,8 ply 10 lbs. «+ per lb. 43d. 43d. 
: Copper Tubes (brazed) per lb. lid. d. ae » Russian, 10lbs. .. per lb. 53d. 53d. 
(solid drawn) . per Ib. 103d. = j Jute, 180 ibs. rove perton| £14 10 £14 10 
; Copper Bars (bast selected) .. per ton £86 £ Zino, Sh t. (Vielle Montagne ond. ) perton| £23 2 6; £2326 
| rh 
a Messrs. G. Boor & Co. f zai Rubber G.-P. and Teleg. Works k Messrs. Morris Ashby, Limited 
Quotations ; Messrs. Then oa, Bolion & @ Sous Ltd. Quotations Messrs: James & Shakspeare. {Co., Ltd. Quotations |™ Messrs. ef T, Gio Ae Ltd, 


h Messrs. poioee | .~ Till. n Messrs. 
supplied by | @ Mesers. F..W: supplied by ¢ Messrs. Bolling & Lowe. supplied by é Messrs. Johnson, Mat ‘Mnsthey & Co., Ltd. 


é Mesers, Fred Sanit & Cor . j Messrs, Henry: 0, ¥Yeo"& Co. - =%, The-Phosphor Bronze Company, Ltd, 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


CAPACITY IN ALTERNATE CURRENT WORKING. 
By W. M. Morpgy, Member of Council. 
(Paper read January 10th, 1901.) 


(Continued from page 170.) 


\VE may now pass from the question of the power-factor and the 
true power, to the wattless part of our “apparent watts.” This we 
see is about 87°6 per cent. or gths of the total. 

It is very desirable we should. do anything we can to lessen the 
production of “ wattless current ” by the alternator, as the amperes 
ore real even if the watts are not. 

In producing “ wattless current ” at full pressure the alternator is 
aking a good deal of power, and is working very wastefully as to 
steam consumption. It takes practically as much plant to produce 
the current as if the energy were real. In fact it might easily 
nappen from the known wastefulness of engines working at light 
‘oad and from other causes that the true energy would cost less to 
vroduce it than the false or wattless energy. For example, to 
‘harge 20 miles of the 6,000-volt cable referred to above (and 
issuming that no means are used to counteract the capacity) the 
lternator would have to be run at 6,000 volts sending out 1°621 x 
{0 = 32°4 amperes = 194,500 apparent watts or 260 apparent 

.H.P. This would require a 200-Kw. alternator fully loaded so far 
is current is concerned, although the true energy would only be 
i945 X °124 = 24 Kw. 

As there are objections to running a large alternator by a small 
engine, @ large combined plant is often run on a low power-factor 
circuit. ; 

Fortunately the difficulty can be avoided very simply, by the 
\pplication of known principles. To some extent this is done now, 

ut I think it is done accidentally or unconsciously, or at least 
without system. 

In explaining how the wattless current may be reduced and the 
power-factor raised to unity or nearly so, I hope those who prefer 
the mathematical treatment of such questions will not be impatient 
it my attempts to express my meaning in the vulgar tongue. 

In a conductor or circuit having capacity the charging current 
has a positive phase displacement of 90° from the E.M.F., while 
the current in an inductive circuit has a negative phase displace- 
ment of 90° from the E.M.F. Thus there is a difference of phase of 
i80° between these two currents. This is well known. Its system- 
atic application affords a solution of the problem we are now 
considering. 

Imagine an alternator supplying a circuit having capacity. 
Then if an inductance or choking coil is put in parallel with 
ihe capacity, and if it is so designed and adjusted that it takes 
. wattless self-induction current equal in amount to the 
wattless capacity current of the mains the two will balance 
one another, and the generator will not have to produce any 
wattless current for either the capacity or the self-induction. 
Fach will take its full current, which will pass to and fro 
between the capacity and the choking coil, being alternately 
a capacity or charging current. with a positive phase displacement 
and a self-induction current with a negative phase displacement. 
The generator will only have to keep up the E.M.F. and to produce 
the energy component of the current for the cable and the 
energy component of the current for magnetising the choking 
coil, and for leakage and resistance losses. As these energy currents 
are in phase with the E.M.F., the alternator will act as if working 
on a circuit having neither capacity nor self-induction—that is, a 
circuit having a power-factor of unity. This will at least be the 
case if the balance is perfect. 

By the kindness of Mr. Sparks and the County Company, I have 
been able to try some experiments on the 5} miles of mains 
already alluded to. This arrangement is shown in fig. 4. 








Fia. 4, 


I made a choking coil to take 6 amperes at 2,000 volts 100 ~. 
Particulars of this coil are given later on. When working at 2,000 
volts 100 ~, the alternator gave 6 amperes when connected to the 
cable alone. The current was also 6 amperes when the alternator 
was working on the inductance coil alone. When the cable and 
the coil were put in parallel, with ammeters in circuit as shown, the 
alternator produced 1°625 amperes only, although there was still a 
current of 6 amperes in the cable and 6 amperes in the choking coil. 

There was not a perfect balance. The true watts,taken by the 
cable and the choker were about 2,000, therefore the alternator 
current should have been only ‘about 1 ampere, but I was not able 





to get a closer adjustment. I must have had very nearly the best 
balance obtainable, as any adjustment of the choking coil, either in 
the direction of increasing or of decreasing its current, caused an 
increase in the alternator current. Possibly the slightly imperfect 
balance was due to a difference of effect.of a sine curve alternator 
on the choker and on the capacity." The actual practical result 
however, was quite satisfactory, as the choking coil effected a 
saving on the system of about 9,000 apparent watts, the energy 
absorbed by it being about 500°true watts. I need not say that the 
saving under these circumstances is not only “apparent.” 

It is not easy to say what would be a fair estimate of the cost of 
producing “ wattless energy.” I venture to think it is not much 
less than one-fourth of the cost of true energy. 

Whatever figure is taken, the desirability of economising in ‘such 
matters will be realised when I point out that at 1d. per £.H.P.- 
hour one watt for one year costs 1s.,; or say £1 capital. 


DESCRIPTION OF CHOKING COIL. 


This description is not given as that of a very satisfactory example 
of design, but to show the coil used, and in the hope that it may be 
of some interest to designers of such apparatus. The main dimen- 
sions of the coil used in these tests are given in fig. 5. It consists 





Fia. 5.—CHOKER FOR 12 APPARENT Kw. 


of aset of &© stampings, with a coil wound about the middle pro- 
jection. The “yoke” is straight and is carried on supports, 
allowing of adjustment: of the gap. 

The current taken by the coil at 2,000 volts 100 ~ with various 
air-gaps is given by fig. 6. The form was chosen in preference to 
the simple straight coil form, as a convenient one for adjustment, 
and because it gives an external field more suitable for enclosing in 
an iron core. 

The cross-section of the core is about 29°76 square inches, or 
192 cm. of actual iron—weight about 190 lbs. 

The winding consists of 756 turns of 0°08 inch wire, having a total 
length of about 2,600 feet and a resistance of about 4:1 ohms. 

At 2,050 volts 100 ~, N = 6,081,000, B = 3,170. 

The iron is 0°014 inch thick, of a quality which would have a loss 
in a closed circuit transformer of about 0°55 watt per pound. The 
iron loss should, therefore, be about 190 x 0°55 = 104°5 watts, with 
the yoke closed down. With the yoke removed (as used) it should 
have a loss of about 68 watts if the circuit completed itself through 
the air. 

The copper loss with 6 amperes = 6? x 4:1 = 148 watts. Total 
216 watts. The tests, however, show a loss of about 500 watts. The 
difference must be due to eddies caused by magnetic leakage. The 
stray power is higher than would be expected, but it answers 


Its power-factor is - ee si 0°041. 


I know of no published information on the losses in choking coils, 
and suggest itas a useful subject for study. The principal 
difficulty is in testing apparatus having such low power-factors. 

The weight is about 22 lbs. per apparent kw. 

I have said that in reducing the capacity current required to be 
produced by the generator, something was effected in ordinary 
practice, but accidentally, or at least not systematically, by the 
action of all self-induction in the system—for example, that of trans- 
formers or motors. In transformers the effective self-induction is 
very small. The no-load current is small in good closed-circuit 





purpose very well. 





* See paper in Journal XXIX., p. 154, January, 1900, by 
Alexander Russell, according to whom a sine curve wave gives & 
smaller condenser current and a larger magnetising current than 
any of the other wave shapes considered in his paper. 

+ Or, more precisely, 11°74 pence. 
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transformers, and the power-factor is high—usually from about 0°7 
to about 0°85. The wattless component available is therefore very 
small—at least, in modern systems having large and efficient trans- 
formers. No doubt if the conditions of a circuit are known from 
the first, the transformers may be so designed as to provide the 
capacity current, at least at light load; but it would be difficult to 
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do this systematically, as the conditions in practice are so variable 
With a large number of small transformers it may be that the watt- 
less capacity current may be compeusated or more than com- 
pensated. 
I do not think transformers of low power-factor should be used. 
I believe the better plan will be to coutinue to make trausformers 
with small no-load current and high power-factor, aud provide 
separately fur any compensation that may be necessary. 
When motors are used, their large, idle, lagging current is avail- 
able to compensate the capacity. Where there is a large motor 
load the idle current will usually be a lagging rather than a leading 
curreut, even on mains of considerable capacity. A synchronous 
motor, as is well known, acts either as a capacity or a self-induction 
according to the excitation. When over-excited, it acts as a capacity 
aud takes a leadirg current from the mains; when under-excited, 
it acts as a self-induction, taking a lagging current. When 
excited to take a minimum current it has no idle component—that 
is to say, its power-factor is unity. Such motors ruuning light are 
now often used for balancing self-induction, but Ihave never seen them 
used for balancing capacity. In any case they are a rather expensive 
remedy, as they have to be practically as large as if they were to do 
real instead of only apparent work. Their first cost, their 
working’ costs, and losses are therefore high. For balancing self- 
induction tity may be necessary. I hope, however, that for this 
purpose condensers will again be taken up by Mr. Swinburne, or 
somebody else. Prubably their hysteresis loss wi!] not be as great 
as the losses in motor compensators nor their workiug cost or fist 
cost as high. 
But in any case, the running of under-excited synchronous motors 
is an expensive and clumsy way of compensating capacity, compared 
with simple choking coils such as I suggest. 
Such coils, used with a phase-indicator, should be useful in all 
systems where the capacity current is large enough to deserve 
attention.* 
There is something very disproportionate and anomalous about 
the two classes of loss in the dielectric—the insignificant losses due 
to leakage, and the large apparent and actual losses due to capacity 
and hysteresis. 
Let me take for illustration a 10,000-volt cable having one-third 
microfarad capacity per mile, and working at 50 ~. Its insulation 
is, say, 2,500 megohms (it may be only a few megohms without 
affecting the argument). The dielectric has several functions. It 
acts as a nearly perfect non-conductor. But it does conduct a little: 


. 1 . 
it allows Zou *mpere to pass through it, = 0°04 watt per mile. 


Then there is the electrostatic action. From Table I. we see the 
capacity current is 1°05 ampere, the apparent watts 10,500, and the 
real watts 1,296, or 3”,400 times the watts lost by conduction. 

This is an interesting state of things. Both dielectric conduction 
and dielectric hysteresis waste energy in the same way—by heating 
the dielectric. We use an insulator which reduces the leakage 
energy loss to ‘0+ watt per mile, but allows auother energy loss 
32,40u times as great. 





* I may mention that when I applied fora patent for this method 
my atte:tion was drawn by that useful institution, the German 
Pateut Office, to the fact that, so far as concerned the treatment of 
a long trausmission line by choking cvils plaved at intervals, I was 
anticipated by Charles Schenck Bradley, the well-knowu American 
electrical engineer (British Patent 20,493 of 1°97). Reference 
should also be made to the proposals of our president of last year, 
Prof. S. P. Thompson, to compeusate the capacity of submarine and 
other cables to facilitate signalling by placing high resistance chuk- 
ing coils at frequent iutervals along their length. See his British 
— 22,304 of 1891; 13,064 and 15,217 of 1893; and 13,581 of 





So far as loss of energy is concerned we should be just as well off 
10.000 
105 
ohms, instead of 9,490,900.09N. The energv spent on our dielectric 
wonld be just the same, and T snppose we should have no wattless 
current.at all! TI point this ont to illustrate an anomaly, not to 
make a practical suggestion. Tt mav be that no low resistance in- 
sulater can be found capable of resisting breakdown under such 

conditions. 

I have spoken of the energy component of the canracity enrrent 
spent 0» heating as if it were in some way differe»t from the leak- 
age current. Tt onlv differs from it in amonnt. It is not recovered 
Jike the true charging enrrent. Tt does not surge to and fro in the 
eable. Tn all practi-al essentials it isa leakage current. Tt ones 
right through the dielectric, and heats it in its passage exactly like 
the leakage current. The effect of crpacity in allowing the pas- 
sage of this enrrent is preciselv as if it reduced the insulation 
resistance in the proportion T have suggested, viz., from 2,500 
megohms to 9594 ohms. At least this is how it appears to me. 

With acrial lines capacity effects are comparatively unimportant, 
For example, with wires of 4-inch diameter, hung two feet: apart, 
the capacity per mile is only 0918 mierofarad. Not only is the 
wattless current therefore small, but there is no “ wattful ” current. 


(To be concluded.) 





—or as badly—with an insulation resistance of == 9,524 








THE PAN-AMERICAN EXPOSITION. 





Ir is highly probable that the electric and fountain effects to be 
seen at the Pan-American Exposition will be as fascinating and 
entrancing as anything that will be displayed for the entertainment 
and instruction of the public for many years to come. None of the 
great fairs or expos'tions that have been held in various parts of the 
world have had such a wonderful supply of electric power as the 
Pan-American Exposition will have, and the combination of elec- 
tricity and dancing water has ever won the admiration of the people, 
no matter where exhibited. But at the Pan-American Exposition 
efforts will be made to farsurpass in magnitude and beauty anything 
that the world has ever seen in this line, and the electric energy 
transmitted from Niagara Falls will flow into the lamps about as 
freely as do the waters of the Great Upper Lakes into the Niavara 
River. The progress that has already been made in the electric 
installation of this great Exposition gives assurances of brilliant, 
startling success, and it is safe to say that the electric illumination 
of the Pan-American buildings and grounds will prove a feature 
that will deserve nnstinted praise from evervhody. 

Generated in the big power house at Niagara Falls at a voltage 
of °,20°, the electric current will pass through the Niagara Falls 
Power Company's transformer station at Niagara Falls, where it 
will have its voltage raised to 27.000, and at this voltage if will 
pass over the copper or aluminium cables of the transmission 
lines to the terminal station on Niagara Street, Ruffalo. This 
station is not far distant from the Pan-American grounds, and 
a special pole line has been erected to transmit the cu'reut from the 
terminal station to the Expo-ition. In securing this supply of 
current the Exposition management has entered into a contract with 
the Cataract Power and Conduit Company, which company acts as 
the distributing agent for Niagara power in Buffalo and the vicinity. 
The contract between these two companies calls for 5,000 electrical 
horse-power. 

In the machines in the terminal station above referred to the 
voltage of the transmitted Niagara current is stepped-down to 
11,000, and it is at this voltage that it passes over the special trans- 
mission line to the Exposition grounds. For electrical reasons the 
circuit is divided into two circuits in parallel, three-phase, and this 
requires six wires on the pole line. The size of wire used is 10, 
and the distance from the terminal station to the Exposition 
grounds is about 13,000 feet. When the cables reach the ground 
they drop into the rheostat for dimming effects. The cables enter 
the ground near the intersection of Elmwood Avenue and Groat 
Street, which is the north-west corner of the Exposition grounds. 
From the rheostat the cables ron underground to the electricity 
building. In passing underground the cables are converged to 
three instead of six, and these cables are of copper, lead-covered, 
800,010 cm. Rising to the surface, the cables connect with the 
transformer service station in the General Electric Company’s 
exhibit in the electricity building. Here the current is further 
stepped down to 1,800 volts, at which pressure it is distributed 
thronghout the Exposition grounds to the many distributing trans- 
formers, which further reduce the pressure to 104 volts for use in 
the lamps. 

The transformer plant in the transformer service station 
is, as stated, to be a part of the General Electric « ompany’s 
exhibit at the Exposition, and it will be one of the most 
modern and perfect ever erected. It will consi-t of 18 air- 
blast transformers G.E. form G1. It will he equipped with blowers 
operated by electric motors. and it will be complete with oil 
switches operated pneumatically. Distribution will be effected by 
avery handsome live of switchboard pauels, the marble in which will 
be of the blue Vermont type, with handsome silver trimmings. Through 
and from this transformer plant, control will be obtained of the entire 
decorative lighting system throughout the extensive grounds. It will 
be located adjacent to the Geveral Electric Company's exhibit, 
which, it may here be said, will be the largest ever attempted by 
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the General Electric Company. This, of itself, is signiicant that 
the ele trival features iu conection with the Pan-American Exposi- 
tion will be far more wonderfal and attractive than the world has 
ever before seen. 

Exposition LIGHTING—ARC AND INCANDESCENT. 


The are lighting of the Exposition may be said to have two 
objects or purposes. O.¢e is to give a proper and efficie.t light 
service in the iaterior of the various buildings, the otber to afford 
light for the patrol system iu the alleyway, 20 feet wide, which 
exteuds clear arouud the grounds. So far as the lighting of the 
biildiugs is concerned, no attempt will be made to favour any 
exhibitor by giving a special light service, but the aim will be to 
lave all parts of the interiors of the many buildings pr perly and 
La idsomely lizhted, ad for this purpose arc lights will be used. 

Ia all the lighting effects aid results, the maiu point to be aimed 
at is utility, aud with this conception of the needs of the Expusi- 
tion, incaudescent lamps will be used for all exterior lighting on the 
Exposition grounds. ‘The decorative features created and developed 
uy these lamps will be many aud beautiful. They will be used in 
such numbers that all past accomplishments in incande-cent lighting 
will be outdone, and the visitors to the Exposition will carry away 
i: memory a remembrance of the most deautiful effects ever obtained. 
The number to be used has been stated to be 200,000, but it is prob- 


able, and safe to say, that all of 300,000 will be used. To the visitor 














Copper tine on left; new asumi-ium on right. 
Burrauo-Niuacarna Fatts Transmission Luz. 


these myriads of lights will appear to be properly numbered by the 
million, From the highest puint on the domes to the founda- 
tiuus, the buildiugs will glow with the soft, beautiful light of 
these lamps, outlining agaiust the dark sky the structures of 
maguificeuce. In the ponds, in the flower beds, about the fountaics 
—in fact, nearly every where—the light from the lamps will be seen, 
all the time adding to the enjoymeut of the beholder. For the 
general lightiug of the grounds about 1,500 poles have been placed, 
aud these are covered with stuff of artistic design. The pules are 
about 9 feet in height, and on the tup they will carry clusters of 
glow lamps. All wiriug will be coucealed. In the evening, 
Wheu the illumination of the grounds is turned’on, it will come as 
gradually as deparis the light of the setting sun. Old Sol will 
shine iu all his glory for the daylight feast of enjoyment at the 
Exposition, aud at uight the effort will be to have these unnumbered 
inctudescent lamps make the grounds and their beauty spots as 
attravtive tu the visitors as they were during the daytime. By a 
simple device, the electric current transmitted 20 or more miles 
from Niagara Falls will be turned into these thousands of incan- 
de-ceut lamps gradually. As night begins to fall, and the shadows 
grow deeper aud deeper, the litile lawps everywhere about will take 
upon themselves a geatle glow. Redder aid redder, brighter and 
brighter they will glow, until the full strength of the curreut is passing 
through the lamps, aud their fuil brilliaucy a:d light is east about. 
This will be a wondrous transfurmation, aud one well worth linger- 
lug abuut the grounds some hours to witness, 

Certaiu of the many posts have been sele ted for the all-night or 
patrol lightiag of the grousds after the Exposition gates have 
clured. It is not overluoked that decorative lighting may be of 
utility for lightiug au area, or for spectacular purposes alone. Jt 
has beeu kept iu miud that supports for ligLts shall not obtrude 
during the day, or be out of harmony with the general setting. 





And while by day they serve no lighting purposes whatever, at 
night such supports become exceedingly valuable. Advantage is 
taken throughout the grounds of the different patterns of detail in 
the staff to produce an effect of translucency of the staff itself, and 
many pretty features are tuus evolved. 


PaTROL AND AUXILIARY PLANT. 


The purpose of the patrol and auxiliary plant is to carry the 
necessary all-uvight lightiug for police purposes, and to furnish 5u0- 
volt and 1lu-volt curreut service throughout the grounds without - 
resortiug to the use of rotary trausformers. This plant is to coutain 
electrical apparatus, part of the exhibit of the Westinghouse Elec- _ 
tric Manufacturing Company. The machiues in the patrol aud 
auxiliary plant will cousixt of one 6U-cycle alternator, capacity 
180 Kw.; four 500-volt D.C. power generators, capacity 225 Kw. 
each; two 110-Kw., 110-volt D.C. generators, aud 15 Brush are 
machines. The circuits from these machines, except the all-night 
arc lighting service, run from the power plant to the electricity 
buildiug, which is the general or main poiut of distribution. The 
electrival service is to be further augmented by the use of a 
600-Kw. 6u-cycle alternator, located in the Westinghouse Manu- 
facturing Company’s exhibit in the electricity building. This unit 
will be devoted entirely tu the serviceof the Midway concessionnaries 
aud exhibitors’ lights, 

Pumping Ppant. 


The pumping plant will be located in the Court of the Machinery 
and Transpurtation Building. It will cousist of 12 pumps, manu- 
factured by the P. H. & F. M. Roots Co., of Connersville, Ind., with 
a capacity of 35,000 gallous of water per miuute. These pumps are 
to be operated by the exhibit engines of the fullowiug makers: 
American Eugiue Company, Bound Brook, N.J.; Murray Iron Works, 
Burliugton, lowa; Lave & Bodley, Ciuciunati, O. ; Ames Iron Works, 
Oswego ; Harrisburg Eugiue Company, Harrisburg, Pa.; Fitchburg 
Steam Engiue Company, Fitchburg, Ma-s.; Watertown Hugiue 
Compauy, Watertown; Struthers, Wells & Co., Warren, Pa.; 
Natioual Meter Company, New York; Bessemer Gas Engine 
Company, Grove City, Pa.; Marivette lron Works Mauu- 
facturiug Company, Marinette, Wis.; J. L. Alberger & Sun, Buffalo, 
the last tive eugiues referred to being gas engines. 

These engines will all be belted to their respective pump units, 
and will be required to be in service each day from 10 a.m. to 
11.15 p.m., serving the fountain displays at the Electric Tower and 
Basin, aud also the Court of Fountain Basin, including the Fountain 
of Abundance. Water is to be taken from an iutake, located at the 
north eud of the Court of Fouutain Basin, through a 48-inch rivetted 
suction pipe, and delivered by the pumps through 16-inch and 20- 
iuch pipes at a pressure of 110 lbs. per square iuch to the fuuntain 
oritives. 

Iu the same Court of the Machinery and Transportation Building 
will be located fuur engiue geueratur units, two of which were 
furvished by the D'Olier Eugiue Company, Erie, Pa., to be used 
for serving the projector display which lights up the spectacular 
fountain iu tbe Electric Tower basin. Auother of these uuits. 
furnisbed by the Erie Ball Engine Company, Erie, Pa., a direct- 
conuected uuit, will furnish 110 volt D.C. service for urc lights in 
this plant itself, aud also fur decorative incandescent lights around 
the arcade which surrounds the Court of the Machiuery and Trans- 
portativu Buildiug. The other unit, also a direct-counected one, is 
to be furnished by the American Engine Company, Bound Brook, 
N.J., aud will be used for furuishivg arc light for the Horticulture 
gtuup, as well as providing current for a sturage battery station 
near the Street of Venice Concession. All of the boats on the canals 
of the Exposition grounds are to be electrically propelled, and this 
station will be used for charging the batteries of the launches. 


DECORATIVE AND Fountain LIGHTING. 


The various courts are divided into avenues having an average 
width of 50 feet, detined in part by a brick pavement made of 
different coloured bricks in a sort of mosaic design. ' Entrances to 
the avenues are acceutuated by posts having a height of 27 feet aud 
of differeut design. ‘These posts will be used as part of the lighting 
service, aud it may be remarked that the varivus light posts about 
the grounds will have from 26 to100 lamps on them. It is intended 
that the lightiug throughout the Esplanade, while maiutaining the 
light unit deemed essential for public accommodation, shall increase 
in decorative effect gradually until the surroundiugs of the Electric 
Tower are reached, at which point it is intended that the climax of 
electrical aud fountain effects shall occur. 

All efforts will be directed to securing a gradual increase in the 
light and water beauty, from the Goverumeut group on the one side, 
aud the Horticulture group on the other, up to the contemplated 
climax at the Electric Tower. Thus, at the Fountain of Abuudanuce, 
at the fuot of the Cuurt of Fountains, there will be an increa-e in 
the light, as well as in the water, for as the name siguifies, here will 
bea large quantity of water, and it will be in motion. 

Beyoud the Fountain of Abundauce the visitor will come upon 
the Court of Fountaius. This basin is to be cowpletely filled with 
large jets of water thrown vertically, aud called pillar jets. All 
will be illumined with circles of invandescent lamps, the light from 
which will be caught up by the projected water aud again reflected 
ou the basin’s surface by the water iu agitation from the falliug drops. 
In this basiu will be located groups of water figures, formed by the 
manuer iu which the water is projected. ‘lhese tigares will resemble 
lilies aud sheaves of wheat. ‘The average height of these figures 
will be 14 feet, aud through the ceutre of the axis of the main 
Court of Fountaius there will be at least 20 of each in lines. 

Next will come the Geniud [?] of Water, located at the north end 
of the Court of Fountains basiu. This will consist of a group vf 
statuary in front of which the water will ebullate, carrying out 
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the sculptor’s idea. The water will bubble to a height of 4 or 5 feet 
above the level of the surrounding basin, and will be in constant 
and violent agitation. 

In the grand basin in front of the Electric Tower the climax of 
spectacular water-lighting effects will be reached, and the effects 
attained in the niche of the tower will contribute to the grandeur of 
the result. On each-side of the central axis of the structure are located 
two groups of jets of water, with 26 large pillar jets throwing water 
columns to a height of 50 feet. On the arc of a circle whose centre 

‘is the niche will be located some 42 large jets throwing water in a 
‘parabolic curve towards the cascades in front of the niche. These 
jets will be so arranged as to make a very ragged stream, that is, 
. hot a solid stream, but still, not so broken as in the spray jets. From 
the niche itself water will be thrown by means of a deflector, break- 


ing the entire column, 13,000 gallons per minute, into an immense - 


water screen. Arrangements of colour discs will blend prismatic 
colours of light thrown on the water effects in front of the 
Electric Tower, so as to make a gradual, but constant, change of 
colour. It should be observed that the water displays of the Pan- 
American Exposition will be operated continuously day and 
night, but, of course, under illumination only at night. 

Henry Rustin is the chief of the mechanical and electrical 
bureau, and under his supervision the mechanical and electrical 
features of the Exposition are developing with great rapidity 
and attractiveness. Mr. Rustin had an extended experience in this 
line at Omaha, and he is doing good work on the Pan-American 
Exposition grounds. ‘ 








THE TRAMWAYS AND LIGHT RAILWAYS 
ASSOCIATION. 


THE adjourned general meeting of this association was held at 
Norfolk House, on Friday last, Mr. Atherley Jones presiding in the 
absence of Sir C. Rivers-Wilson. After certain routine business 
had been transacted, the Chairman delivered a brief speech, in 
which he outlined the objects of this useful association. The 
association was formed 18 months ago with the object of developing 
throughout the country the means of transit, and chiefly by the aid 
of electricity. Tramway development in this country had been 
undoubtedly considerable, but had not been commensurate with 
what might reasonably be anticipated, and in comparison with what 
had been done in other countries it was lamentably short of what 
might have been hoped for. The speaker referred to the great 
development which had been taking place in America, and compared 
the mileage of electrical lines there with the mileage in this country. 
It needed no argument to convince even the least informed man of 
the exormous advantages of electric traction over horse and steam 
traction. Morse traction costs something like 9d. to 12d. per car 
mile, electric traction is found to cost not more than 5d. to 8d. per 
car mile. The association had 200 members, derived not merely 
from those who were profitably associated with the tram industry 
as private enterprise, but they had the valued assistance of those 
who were connected with the great corporations. They hoped to 
make it apparent to the municipalities that there was no intention 
or desire whatever on the part of the association to do anything 
which might derogate from the just rights of corporations in respect 
of the tramway industry. At the same time, while that was so, the 
association was alive to the fact that one of the greatest hindrances 
in the way of tramway development was the existence of restrictions, 
partly legislative and partly administrative, which they hoped by 
proper agitation in conjunction with corporations to mitigate, if not 
altogether to remove. It was the desire of the association to see 
the Tramways Act of 1870 abandoned. They had been in com- 
munication with the Board of Trade with the idea of getting that 
statute abrogated, but the Board was at the moment unfavourably 
disposed towards its repeal. They had hoped that at any rate some 
reasonable modifications might be made. The power of veto which 
was vested in local authorities by the Tramways Act had been at 
times unwisely and imprudently used. Compulsory purchase was 
another thorny topic upon which they thought there might be 
modifications in the law whicl., without operating unfairly upon 
municipalities, might give proper compensation to those who 
invested funds in tramway enterprise. Tramway managers had 
conceived the idea of forming a separate body for themselves, but 
representations had been made to them that divided counsels in this 
embryo stage of the tramway industry were unadvisable. This 
association thought, however, that they should constitute 
a section, a unit, of this body, so that their action 
must be consolidated action with the association, but upon 
matters which concerned themselves they would be able to 
take private counsels together. The Union Internationale 
of Permanent Tramways, a union of English and French tramway 
men, intended coming to London in the year 1902 in response to 
the association’s invitation. Two hundred Continental gentlemen 
connected with tramways and light railways would come to take 
counsel with English tramway men and enjoy traditional English 
hospitality. 

The report and balance sheet were adopted, and the following 
new members were elected to the council :—Messrs. A. Baker, R. E. 
Crompton, W. L. Madgen, E. F. Vesey Knox, R. H. Scotter, and 
C. R. Bellamy. 


ELECTRICAL FATALITIES. 





By RANKIN KENNEDY. 


Ir is astonishing to note the vague answers and erroneous 
ideas prevailing even among electrical engineers at inquests 
on these sad events. The question is generally put as to 
what was the pressure at the points of contact, and the 
answer quite as generally given is that it was about, say, 
500 volts, “and not dangerous to life.” The opinion tagged 
on to the answer, if it ~were given bya medical authority on 
death by electric contacts, and borne out by experience, 
would be of value, but as it is often given offhand by elec- 
trical engineers, who are not as a rule highly skilled doctors, 
it is positively harmful as leading to a false sense of security. 

It seems childish to find it necessary to point out that it 
is not the pressure upon which fatality depends, but the 
current, and that does not depend on pressure alone. It is 
almost certain that there is a fatal dose of current, a quantity 
fatal to all men, but different men have different resistance 
to pressure, hence to give the same dose of current to different 
persons requires very different pressures. And even in the 
same individual the resistance varies at different times, so 
that to administer the same current at different times to the 
same subject would require different pressures ; from these 
simple facts, it is clear that there is no pressure where the 
line can be drawn between safe and dangerous pressures ; as 
a matter of fact, fatalities have occurred at all pressures from 
250 volts upwards, that being the lowest pressure at which 
a fatality occurred within record, but it is quite possible 
under certain conditions that the fatal quantity of current 
could be sent into the subject at much less than even 250 
volts. Many engineers have made contacts with high 
pressures with impunity, simply because the conditions of the 
contact or of the circuit or the engineer’s body at the time 
were such as to reduce the current below the dangerous 
quantity ; for instance, a pressure of tens of thousands’ of 
volts may be applied with impunity from an_ influence 
machine of small size, the internal resistance of the machine 
itself being too high to allow of a sufficient current to pass, but 
the same machine might store up a charge in a condenser 
sufficient to send a dangerous.current of exceedingly short 
duration. This is the case in death by lightning ; the pressure 
exists before the discharge, and the discharge is a current large 
enough to be fatal, but of exceedingly short duration. 

What is the amount in amperes of the fatal dose is not at 
present known, but it is probably much undgr one ampere, 
judging from the average hand-to-hand or hand-to-feet 
resistance in ohms. 

It would be safer to affirm that all pressures over 200 
volts can be dangerous to life, all over 500 volts certainly 
dangerous, and all switches, connections, rails, trolleys, 
motors and generators should be properly guarded from 
contact, the guards and precautions being simple and effective. 
The rubber mat and rubber glove are clumsy expedients to 
avoid possible contacts really due to careless or ignorant 
design by the responsible parties, and the sooner the baseless 
belief in the safety of comparatively low pressures is exploded 
the better ; it can do no good to say they are safe, except to 
save some expense in providing protection, while,-if they are 
safe without protection, they will be all the safer if protected. 








RAILWAY RATES AND CHARGES FOR ELEC- 
TRICAL APPARATUS. 


IN a previous article we drew the attention of manufacturers 
and others to the need for a better classification of the 
different apparatus manufactured for the electrical industry ; 
we now propose to bring the matter before the railway 
authorities.. As this is a matter which affects all manu- 
facturers and contractors, it is to be hoped that they 
will assist us in making this a success, and thus effect 
a large saving in their expenditure for carriage. 

If all manufacturers will support us in this matter by 
backing the proposals of this article, there is strong -reason 
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io believe that the .railway authorities - will agree to 


necept ab least the greater part of the classification which 


is given below. 

As things stand at present the adjustment of rates rests 
almost entirely with the railway companies, simply through 
ant of organisation on the part of traders, and until this is 
altered we cannot expect great reforms to be effected. 

At a recent meeting of one of the principal railway 
companies, it was suggested by one of the shareholders that 
ihe rates for goods traffic be increased by 5 per cent.. as the 
report was not quite such a good one as they usually had, 
owing, it was explained, to the increase in the prices for coal, 
-ilaries, &c. No mention was made by the shareholder as to 
when the rates were to be reduced again in the event of the 
:rice of coal falling. The rates were, however, not altered, 
; ossibly because such a proceeding would have met with too 
~ rong opposition from the traders. 

About 10 years ago an attempt was actually made by the 
iiilway companies to advance the rates; this cost an 
cormous amount, as all the rates in the United Kingdom 

cre altered and fresh rate-books supplied. The new 
» rangement--did not last long, however, owing to the 
action of the traders, who refused to pay the charges, and 
te railway companies ultimately had to give in. 

From a copy of an order issued by the Board of Trade, 
lecember 14th, 1899, it appears that an attempt was 
1-cently, made by the railway companies to increase the 
charges for electrical apparatus. An extract from this order 
is given below :— 

Railway and Canal Traffic Act, 1888. 


Whereas applications have been made to the Board of 
‘rade on behalf of all the railway companies in the United 
\\ingdom to amend the classification of merchandise traffic 
and schedules of maximum rates and charges fixed in pur- 
suance of the above-mentioned Act, by adding to the said 
classification the following articles, matters, or things, viz. :— 

To be included in Class 5. 

2. Electrical instruments (such as ammeters, voltmeters, 
KC). 

3. Electrical instruments for use in connection with tele- 
phone exchanges, 

And whereas the Board of Trade have heard the parties in 
<upport of and in opposition to the application so far as it 
related to the articles, matters, or things numbered 2 and 3 
respectively :— 

Now, therefore, the Board of Trade, in pursuance of the 
»owers in them vested by the provisions of Sections 24, Sub- 
section (11), of the above-mentioned Act, do hereby deter- 
iiine and order that the classification of merchandise traffic 
and schedules of maximum rates and charges confirmed by 
ihe Acts of Parliament set out in the Schedule to this order 
be amended in manner following, that is to say, by adding 
to class 4 :— 

1. Electrical instruments for electric lighting and power. 

2. Electrical instruments for telephone purposes, 


From the above it will be seen how the railway companies 
lave taken advantage of the weak opposition on the part 
of the trade, as witness the broadness of the term as it now 
stands :— : 

Electrical instruments for electric lighting and power. 
With this addition : “ Such as ammeters, voltmeters, &c.” 

It would be interesting to know where the opposition 
comes in when such a clause is allowed to pass. 

There are very few instruments known to the railway com- 
panies, judging by the classification book, and consequently 
all those not mentioned are charged at the above class rates. 

Here are a few examples of the way in which those 
which are mentioned are dealt with :— 

I)ynamos are charged at 2nd class rates, but -if only a 
part were sent, say a commutator, for instance, it would be 
charged 4th class, about double the correct rate. 

If an accumulator were described as a * battery,” it 
vould cost about 25 per cent. more than the correct charge. 

Arc lamps can be charged at both 3rd and 4th class rates, 
just as the railway companies like, owing to the bad 
wording of the clause re packing. 

Of course, a- great deal of this is due to the ignorance 





_of the. railway companies as to the nature and value of the 


machines, as the following instance will show :— 

A case containing meters had been consigned from 
Scotland and was charged at 4th class rates. As these 
particular instruments are not mentioned in the classification 
book, the charge was disputed on the ground that as they 
were not classified, they should be charged 3rd_ class 
according to rule. 

The railway companies, however, pressed for settlement, 
stating thet as ammeters and voltmeters are charged 4th 
class, these should also be so charged. 

Of course, the difference between a watt- hour meter or an 
ampere-hour meter and an ammeter was explained to them, 
but they could not understand the difference, and ultimately 
confessed that their managing officials and the Board of 
Trade seemed incapable of dealing with the matter. 
It was mentioned that the matter of classification was 
about to be brought before the authorities, and it was 
agreed to let the affair stand over pending the result. 

As a further test of the correctness of the charge a letter 
was addressed.to the Board of Trade on the subject, and 
a reply was received in which they enclosed a copy of the 
order before mentioned, and concluded by stating, “* That 
the question whether meters such as those described would 
fall within the provisions of the order is a legal one Ww hich 
the Board of Trade have no authority to determine.” 

We may add that all electricity meters are now being 
charged at the 4th class rate by the railway companies, and 
we believe that they have absolutely no authority for so 
charging. The difference amounts to at least 5s. per 
cewt, in the cost for carriage. 

In conclusion, we may say that the classification has 
been made as complete as possible, under the circumstances, 
but we shall be glad to receive suggestions as to amendments 
or additions, which will be carefully considered. 


PROPOSED CLASSIFICATION TABLE. 





Arc lamps in parts, packed 3rd. | Demand meters ... coon: ORM 
» lamps without. globes | Electroliers aes ase? 
or carbons, packed 3rd. | Fans, electric ie cau) eee 
» lamps complete with | _,, in parts, om .» 2nd. 
globes and carbons | Fuse boxes : sen ee 
packed _... ... 4th. | Porcelain boxes ... .. 2nd. 
Accumulator batteries, Fittings for lamps ee 
packed... ... 8rd. | Glow lamps, packed . ... 2nd. 
Ammeters . .. 8rd. | Induction coils... «ue: A 
Batteries, dry cell” ve Ist. | Motors... 2nd. 
a except otherwise se in parts, packed .. 2nd. 
provided for 3rd. | Rheostats : .> 6 
Bells (electric) and fittings 1st. | Starting resistances ou 
Boosters ... 2nd. | Switches ... : cee: 
in parts, “packed 2nd. | Switchboards = 3rd. 
Cut- ‘outs Pee 1st. | e in parts, packed 3rd. 
Carbons for arc lamps 1st. | Transformers es 2nd. 
Carbon brushes for dy- | Testing apparatus ... 2nd. 
namos 1st. | Voltmeters & bes. Ons 
Copper gauze brushes for | Watt-hour meters .. ord. 
dynamos ... 1st. | Ampere-hour meters ... 3rd. 
Dynamos .... si .« 2nd, | 
= 





CALCIUM CARBIDE LITIGATION. 





We have been informed that the Acetylene Illuminating 
Company, Limited, have taken proceedings against the 
Giffre Electro- Chemical and Power Company, Limited, for 
importing and selling in the United Kingdom calcium car- 
bide manufactured in France by the Socicté Electro- 
Chimique du Giffre. The plaintiffs have also joined as 
co-defendants in the promised action the managing directors 
ri one of the London, firms of generator builders, for dealing 

“Giffre” carbide. We are not concerned on the present 
piri with the technical aspect of this patent contest, 
and, of course, we offer no opinion as to the ultimate result ; 
but looking at the matter from the acetylene consumers’ 
point of ‘view, we can only wonder why these actions 
were not brought long ago. Fora time longer than we 
can remember off-hand, the Acetylene Illuminating 
Company have been threatening with pains and penalties 
all manufacturers and users of calcium carbide in 
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this country; yet for over a year the “Giffre” firm have 
been selling with no pretence at secrecy, and it is sufficiently 
well known that they have attracted no inconsiderable share 
of the trade. Figures have rcently been published of the 
export and import from and into Great Britain during the 
year July Ist, 1899, to June 30th, 1900. We find that 
only about 29 tons were exported; 9 going to New South 
Wales, 6 to the Cape, and 44 to the Niger. But in the 
same period 474 tons were imported; 339 from France, 
101 from America, and 13 from Norway. If this trade 
be, and, therefore, always have been, wholly illegal, why was 
‘it not stopped before? The Acetylene Illuminating Com- 
pany, indeed, appear to have acted in a curious manner 
throughout. They brought two legally successful, but 
practically abortive, actions against moribund or insignificant 
concerns ; they have left their chief opponent to trade freely 
for 15 months. Now, again, it seems they wait until it is 
reported that a still more wealthy corporation has entered 
upon the manufacture before they take proceedings against 
its predecessors. 

We can only explain the position of affairs on the assump- 
tion that the Acetylene Illuminating Company have 
hitherto found themselves unable to produce as much 
carbide as they had reason to believe could be sold in this 
country, and that they have accordingly deemed it prefer- 
able to wink at all infringement of their rights, presuming 
such rights to be valid, in order that no customer might be 
deprived of a supply. Now, perhaps, they consider they are 
fully competent to manufacture at the necessary rate, and so 
they are turning their attention to their competitors. If 
this be the idea, and if they be justified in their hopes of 
success, they owe much to the kindness of their rivals, 
who have so energetically “nursed” the constituency for 
them; and, on the contrary, the Giffre firm, though 
making hay while the sun shone, have been heavily manur- 
ing the field for a future crop which they will not be 
permitted to reap. 


But it may be questioned whether this line of action be’ 


altogether judicious, At the commencement of a new industry 
everybody expects there will be much delay before the finished 
material can be put on the market promptly and regularly ; 
and it any person is unable to purchase it, he only postpones 
his investigation of the process. But if, on the other hand, 


the uew material being sold freely at: first, he be persuaded to- 


try it and find satisfaction therein ; if he then be informed 
that there are patent rights, confiscations for using this, fines 
for not using that, he will throw up the whole thing in 
disgust. never touch it again, and warn all his friends against 
it. We have a conspicuous instance of this in a more 
important branch of trade, where, till recently, two concerns 
threatened and counter-threatened ; and the net result, un- 
doubtedly, is that great numbers of the public have wholly 
refrained from adopting the wares of either firm, and will 
continue so to refrain until they are satisfied that they will no 
longer be worried by the striving commercialists, or possibly 
involved in a lawsuit about the merits of which they feel an 
absolute indifference. Moreover, consumers having repeatedly 
seen and heard of these litigious advertisements, cessation of 
hostilities will not immediately be believed in, or generally 
known ; and it will take much time before the private house- 
holder condescends to investigate the process on its merits. 
It matters not if the threats be sound or unsound, whether 
there be real fighting ahead or a duel like that between Pierre 
und Thomas Winterbottom Hance; the public will have 
none of it. 

We notice that the plaintiffs in this carbide action 
announce that “it will be extremely distasteful to the com- 
aad to have to take proceedings against private users.” 
Ve are glud to sce the remark, and hope it will be borne in 
mind. A patentee has certainly a legal right to proceed 
against private users ; but his moral and logical opponent 
is the rival manufacturer or the dealer in contraband goods. 
As we have already argued, it is a great mistake to bring the 
private person into a struggle of this character, if it can 
possibly be avoided ; really the less he knows ubout it, and 
the less he is infurmed as to the existence of such warfare, 
the better forall. The private householder cannot reasonably 
be asked to examine every single article he buys to see if it 
is made subject to some patent, then to investigate whether 
the patent is reputed good, and finally to ascertain whether 


he has bought the article froma retailer who deals in the 
proper market. The idea is absurd. No householder will 
submit to dictation of this nature ; why should he? If any 
article be absolutely indispensable to life, he must procure it, 


patented or no. Any article of convenience or luxury he’ 


can and will easily forego, and will obtain what he wants in 
some totally different fashion. If weare only allowed to burn 
Smith's oil in Jones’s lamps, and to use Jones’s lamps with 
Smith’s oil, we will all light our houses with Brown's 
candles. 

In the best interests of acetylene, therefore, we gladly 
welcome the announcement that an ultimatum has at length 
been delivered. It is not only inthe political world that 
wars are sometimes better than rumours of wars. The 
event of the forthcoming contest is a matter of comparative 
unimportance ; perhaps a free manufacture of calcium 
carbide would be of somewhat greater benefit to the com- 
munity at large; but whether the Acetylene Illuminatirg 
Company win or lose their action, the peace after the 
verdict will be more advantageous to everybody than the 
atmosphere of threats and quarrels which now seriously 
hinders the spread of the new illuminant. 











CURRENT SPECIFICATIONS. 


XLVII.—SOUTHEND-ON-SEA PIER TRAMWAY. 





SumMaRy. 


Extent of Contract. — Supply of four tramcars electrically 
equipped. 

Type of .Car.—To be single-deck, capable of carrying 32 pas- 
sengers. Alternative desigus to be submitted for partially aud 
wholly enclosed cars, as per drawings, A and B, issued with speci- 
fication. 

Gauge of Line.—3 feet 6 inches. 

Gua-cantee for Whecls.—To run not less than 30,000 miles. 

Type of Truck.—Ordinary four-wheel standard. 

Size of Mot r.—Approximately 18 B.H.P. output each, preferably 
of G.H. 60 type, interchangeable with motors already in use at 
Southend. 

Permiss ble Temperature Rise of Motors.—70° F. above surrounding 
atmosphere after 1 hour's run at 18 B.H.P. 

Stipulated Overload.—Motors to be capable of takiug 50 per cent. 
overloads for short periods without injury. 

Tupe of Controller.—Ordinary serics-parallel type, without provision 
for rheostatic brake. 

Period of Maintenance.—-12 months from date of setting to work. 

Amount of Contingency Item.—£25U to be allowed for this in 
tender. 

Specified Date of Delivery.—April 7th, 1901. 

Penalty for Late Delivery.—£50 per week. 

Specified Terms of Payment.—8U per ceut. on monthly certificates 
during manufacture ; 10 per ceut. on completion; 10 per cent. at 
end of 12 months’ period of maintenance. 

Penalty for Non-Fulfilment of Contract.—£1,000 in addition to 
£1,000 demanded from sureties. 

Stipulati ms as to Renvval of Workmen.—See comments below. 

Stipulat ons as to Wages paid to Workmen.—Noue. 

Arbitration Proposal.—Unsatisfactory, see comments below 

Date for Receipt of Tenders.—February 6th, 1901. 





This specification has been prepared by Mr. Alfred 


‘Fidler, A.M.L.C.E., the borough engincer, aud many of tLe 


general conditions are similar-to those issued with the speci- 
fication for the town tramway scheme, to which we called 
attention in our issue of July 20th last. 

There ‘is the same marked preference for one type and 
make of electric motor, though in this case the plausible 
reason is adduced that it must be interchangeable with those 
already in use at the Pier tramway. It will be noticed that 
the jermissible temperature rise of the motors is very low. 

The specitied date of completion is very close, viz., April 
7th next, and the penalty for non-completion by that period 
exceptionally severe, viz., £50 per week. Since the total 
value of the contract is only about £2,000, this means, 
roughly, 24 per cent. per week, instead of the maximum 
1 per cent, per weck agreed upon by representatives of the 
Municipal Electrical Association and the Electrical Plant 
Manufacturers’ Association. 

We strongly advise tenderers to make a stand against 
this tendency to impose excessive penalties upon contractors, 
when the inconvenience and consequential damage to them- 
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selves by reason of late completion are largely due to their 
own want of foresight in placing the order at the right 
time. 

The arbitration clause is very unsatisfactory in its present 
form :— 

Should any dispute, difference, or misunderstanding arise as to 
quality or amount of materials or workmanship, or as to the amount 
from time to time due or payable to the contractor, or as to the true 
interpretation of any clause in these conditions or the specification, 
or as to any matter arising thereupon, or the plans or drawings, any 
such dispute, difference, or misunderstanding shall be referred to the 
bevough engineer, whose decision thereon shall be binding and conclusive 
on ull parties, and without appeal. 


|)isputes or misunderstandings are to be referred to the 

liough engineer for final decision, without right of appeal 
to any independent authority. This we consider very unjust, 
fo: reasons we have from time to time fully stated in these 
clamns. Not only does it place one of the parties to the 
dispute in the dual position of counsel and judge at the 
sue time, but it deprives any decision of that appearance 
of impartiality which it is so important should be attached 
tO ib. 
“he clause relating to the power of the engineer to dismiss 
w’kmen-employed by the contractor goes farther than 
should be the case. It not only asks for the dismissal of the 
offender, but, as worded, interdicts the contractor from 
employing him again without the “authority and consent of 
the borough engineer,” 

We suggest that, in submitting tenders, the points referred 
to above should be strongly objected to, as tending to under- 
m.ne the just powers of the contractor to attain the ends 
s)-cified in their own way. 








NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Paten 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manckester 
and Birmingham, to whom all inquiries shovld be addressed, 


556. “Improvements in and relating to winches for raising and lowering arc 
lamps.” J. Dewar. Dated January 14th. 

916. ‘Improved means for supplying electric energy to railway vehicles.” 
i, R, Hitt. Dated January 14th. 

923, “Improvements in switches for electric point and signal apparatus.’’ 
©. Imray, (Société Anonyme de Force et Lumiére Electriques, France.) 
Dated January 14th. 

924. “Multiple electric contact making and breaking apparatus for railway 
signals.” O, Imray. (Société Anonyme de Force et Lumiére Electriques, 
France.) Dated January l4th. 

‘47. ‘* Improvements in the materials for electric ‘cables.’ A. De Pont and 
4. Dg Pont. Dated January 15th. 

469.“ Improvements in or relating to electrolytic electricity meters.” C.O. 
3\STIAN. Dated January 15th, 

972. ‘Cover and circular motion for arm for electrical car top.’”” W. Drnt- 
son and H. Denison. Dated January 15th. 

973. ‘Aw electrically illuminated portable travelling case.’ Major A. Ros- 
WeLL, Dated January 15th. 

988. ‘An improved support for aerial electric conductors and the like.” 
J. Skopec and F, ONprA. Dated January 15th. 

992. “Improvements in electrical measuring instruments.” K. EpGcumBE 
and E, I, Everett. Dated January 15th. 

Mn “Improvements in electric brakes.” F, C. Newen.. Dated January 
ith, 

1,011. “Apparatus for testing electric meters.” P. D. D. Nero and J, 
Camino, Dated January 15th. (Complete.) 

1,016. ‘Improvements in  dynamo-electric machines.” THE Britisu 
Txomson-Houston Company, Limitep. (E. Thomson, United States.) Dated 
January 15th. (Complete.) 

1,017. ‘Improvements in electric transformers.” THE British THOMSON- 
Houston Company, Limrrep. (W. 8. Moody and W. Le R. Emmet, United 
States.) Dated January 15th. (Complete.) 

1,023. -* Improvements in or cc ted with i descent electric lamps.” 
A. L. Rernmann. Dated January 16th. 

1,024, ‘* Improvements in or connected with incandescent electric lamps.” 
A. L. Rernmann. Dated January 16th, 

1,025. ‘Improvements in or connected with incandescent electric lamps.” 
\. L. RetnMann. Dated January 16th. 

1,088, ‘Improvements in paper for cleansing telephones.”” H. HrencKkeL and 
\, HENCKEL, Dated January 16th. 

1,049, ‘Improvements in induction electric motors and method of operating 
the same.” THE British THomson-Hovuston Company, Limrrep, and H. 8. 
Meyer. Dated January 16th. (Complete.) 

1,087, ‘*Improvements in electric meters.” UL. B. Arkinson. [ated 
January 16th. 

1,108. “Improvements in telephonic and other switchboard apparatus.” 
F. W. Francis. Dated January 17th. 

1,122, ‘ An automatic corrector for step-by-step mechanism driven or con- 
trolled by electrical impulses.” C.O, Janney. Dated January 17th. (Com- 
piete.) 





1,134. “Electric vibrating retouching apparatus.” D. Von OLeGar. Dated 
January 17th. 

1,156. ‘Improvements in or in éonnection with car trucks applicable for 
electric tramways and other purposes,” J. J. NEF and J. E. ANGER. Dated 
January 17th. 

1,167. “Improvements in electric meters.” W. A. R. Matuirsen. Dated 
January 17th. (Complete). 

a ‘‘Improvements in electric switches.” A. Sparx. Dated January 

1,189. ‘Improvements in carbon brush holders for dynamos and motors.” 
F. W. STansFIeLD. Dated January 18th. = % 

1,193. ‘Coin freed delivery apparatus for electric current.” R. HAENSEL. 
Dated January 18th. (Complete). 

1,219. ‘* Self-contained electric motor.” H. lL. Topp and J. Dunuam-Massey, 
Dated January 18th. 

1,224. “Improvements in receiving apparatus for electro-dynamic so-called 
Hertzian waves.” B. ScHaErrer. Dated January 18th. (Complete.) 

1,225, ‘* The procedure and apparatus for indicating and registering electric 
or magnetic signals.” J.C, ScuaFer & Co, and E. Marx. Dated January 18th. 
(Complete.) ° 

1,282. “Improvements in electrical measuring instruments.” H. T. 
Harrison. Dated January 18th. 

1,287. ‘‘Improvements in trolleys for collecting current from overhead 
wires.” W.H. Wueattry. (H. Dufray & Co., France.) Dated January 18th. 

1,267. ‘Improvements in prepayment electricity meters.” E. ScHaTrner. 
Dated January 19th. 

1,280. ‘*Improvements in electric cables.” M. J. P. O'Gorman. Dated 
January 19th. 

_ 1,286. “Improvements in machines for cleaning, straightening and re- 
insulating old wire.” J.B, Fiemme and F, W. HeNNinGER. Dated January 





ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Taompson 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester and Birming- 
ham, price, post free, 94. (in stamps), 


4,124. “‘An improvement in electric stoves.” H. J. Dowsing. Dated February 
24th, 1899. Several elongated incandescent lamps are situated in front of 
angularly placed reflectors of bright copper or other metal, which with the 
back of a casing form triangular channels in which air is heated and ascends 
below a ‘forwardly-inclined top. The-invention is a modification of those 
described in Specifications No. 26,249, a.p. 1896, and No. 4,786, a.p. 1897. Safety 
fuses and switches for the lamps are provided in the casing. 1 claim. 


4,158. “improvements in transformers for continuous electric currents.” A. 
Wydts and G. Weissmann. Dated February 24th, 1899. (Date under International 
Convention, August 4th, 1898.) For transforming continuous currents, a core is 
so wound and connected to a commutator that a variable magnetic field is pro 
duced. The core is wound with primary coils divided into any desired numbe 
of sections, and connected to terminals. The sections of the coils are c»n- 
nected to the sections of the commutator over which a brush rotates, being 
driven by a suitable motor. The alternating current produced in the coils may 
be rectified by using a suitable commutator with brushes mechanically con- 
nected to the brush. In a modified form, two cores are employed, the ring 
being divided, and the magnetic circuit of each half being open. 1 claim. 


4,210. “Improvements in and connected with electrical traction on a sectional 
conductor system.” W. Kingsland. Dated February 25:h, 1899. Relates to 
electric railways and tramways on a sectional conductor system with 
mechanically-operated switches. The circuit between the road contacts and 
the main conductor is completed between two brushes which bear on opposite 
sides of a cylinder with part of its periphery formed of conducting material. 
This cylinder is turned into the on-and-off position alternately by means of a 
four or more armed lever or star-wheel to which it may be connected directly by 
the spindle, or by spur-gearing. The wheel may lie underaslot formed between 
rails and is turned by two tappet arms carried by the vehicle, and striking it 
successively. The machanism is carried in a box with a partition and water- 
tight cover enclosing the switch mechanism, the conductors being led through 
glands. Counter-weighted catches may hold the wheel, and are liberated by pro- 
jections on the tappets on the vehicle which turn the wheel. 4 claims. 


4,312. “improvements In electric agg and apparatus therefor.” 0. imray. 
(G. i. Thompson.) Dated February 27th, 1899. An apparatus for welding tubes, 
sockets, fittings for cycles, &c., has a refractory chamber furnace, in which are 
one or more pairs of carbons. The work is held ina clamp under a slit in the 
chamber, so that it may be heated, and the edges of the seam pressed together. 
The hearing is observed through dark glass, and either the work or the furnace 
is moved latera!ly so that the weld may be hammered by a spring or other suit- 
able hammer controlled by atreadle. The —— is preferably made duplex, 
one furnace serving for two hammers, «c., eans are provided to regulate the 
currents, 2 claims. 

4,327. “improvements in electro-pneumatic controlling system.” G. Westing- 
house. Dated December 27th, 1899. (Date under International Convention, 
August 20th, 1894.) Relates to electro-pneumatic controlling apparatus especially 
applicable for use in actuating and governing the controllers of railway motors. 
One portion of the invention consists in an apparatus whereby fluid pressure 
can be made to cause a step-by-step movement of a controllor or other mecha- 
nical device in one direction, and also a complete retrograde movement of the 
devicein a single step. Another portion consists in controlling the supply of 
compressed fluid to one or a number of such devices. Finally the invention 
comprises the combination of the electro-pneumatic controlling system 
with the ordinary compressed air railway brake system. The general 
feature underlying the invention is the utilisation. of fluid pressure for operat- 
ing those parts of the device which require the expenditure of considerable 
power, the application of the power being timed and determined by electro- 
magnetically actuated valves. The apparatus is described at too great length 
for purposes of abridgment. 13 claims. 

4,360. “improvements in or relating to for use In electric traction on 
the conduit ** E. Vedovelle and C. Dated February 28th, 1899. 
The collecting shoe is carried by an arm on a spindle which is mounted ina 
carriage running in slotted plates attached to the vehicle: The arrangement is 
such that, if the spindle or arm meets an obstruction, the collector is lifted out 
of the conduit slot by forked arms on the spindle engaging fixed stops. There 
are two sets of forked arms on the spindle, each made with one pivoted and one 
fixed member, so that the spindle can turn in either direction, and roller-ended 
arms engage notches in an oval-shaped cam on the spindle to hold the arm in 
line or at right angles to the conduit slot. A sheath protects the spindle in the 
slot, and springs at the sides are attached to the carriage and to the frame to 
hold it in position, another spring round the spiodle also holding the collector 
down. The conduit consists or tubular lengths with spigot joints and flanges, 
drainage holes and covers being provided. One of the slot rails may also serve 
as the running rail. The conduit lengths are electrically connected by inserting 
copper tubes through holes in their flanges and expanding them in place. At 
points and switches for cross-over 8, &c., overhanging switch tongues are 
avoided by changing the conductor from one side to the other, and turning the 
collector arm by interposing movable abutments into its path when the points 
are worked. 9 claims, 
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4,416. ‘improvements in apparatus for use In electro-plating.” H.H. Lake. 
(H. R. Goissier.) Dated February 28th, 1899. The work is carried from hangers 
which are caused to reciprocate vertically by any suitable means, for example, 
by acrank. The hanger is supported by, but insulated from, a brags holder to 
which is fixed a vertical tube or rod moving within a fixed tube, and a socket, 
and guided by pins working in tubes on across-bar. One hanger has depending 
a frame having hooks upon which to place large articles to be plated. An anode 
is suspended on each side of such frame from rods connected to the positive 
conductor. The other hanger supports the axle of a hollow drum having metal 
gauze sides, and a rim connected to the hub by insulated brass bars. The rim 
is provided with hard rubber teeth engaged by two pawls, one of which rotates 
the drum slightly each time the hanger rises, while the other-prevents back- 
ward motion. One side of the drum is removable, hard rubber nuts being used. 
The whole of the cage, except the screens, is insulated. The drum is for small 
work, and the current is preferably carried to the axle by a conducting wire 
from a post connected to the negative terminal by flexible conductors. Two 
anode plates may be suspended on each side the drum. A strong current may 
be used with this apparatus for quick plating without risk of “burning.” 5 
claims. 


4,416. ‘Improvements in direct current systems of electrical distribution.” 
B. 6. Lamme. Dated February 28th, 1899. (Date under International Con- 
vention, August 4th, 1898.) In direct current systems the generator is so 
wound ana connected to the circuit that it will supply the required current at 
near and distant points. This is done by causing different fractions of the 
current supplied to the sets of translating devices to pass through the coils of 
the generator.. Resistances connect the bars, and these resistances are con- 
nected at intermediate points to the translating devices. In a modified 
arrangement only one resistance is employed, and the translating devices are 
connected to different points. 4 claims. 


4,496, ‘“‘Improvements In or relating to electrical contact breakers.” G. 
Bowron. Dated March Ist, 1899. witches for induction coils, &c. The 
armature which operates the contact is mounted to move or slide freely 
during part of its stroke, cushioning-springs and suitable means for producing 
the return stroke being employed. In the arrangement the armature is 
mounted on a pivoted rod. It carries a screwed rod on. which is an adjust- 
able block adapted to engage the end of a spring carrying one of the contacts 
and so rapidly break contact. An adjustable cushioning spring is shown 
which assists the return movement. The armature rod is cushioned by a 
spring which can be adjusted by a screw androd. The return of the rod may 
be accelerated by electro-magnetic means, such as an electro-magnetic, or by 
winding coils. The armature has a limited free play on a pin attached to the 
contact-spring? In a form adapted for mercury contact, the spring is replaced 
by a cranked lever, one arm of which carries a contact dipping in a mercury 
cup. The provisional specification states that the armature may be held by a 
catch until the magnetisation is complete. 9 claims, 


4,632. “‘improvements relating to the operation of electric motors at different 
8 a 6.2. . Dated March 2nd, Relates to the operation of 


electric motors at different speeds by current supplied from a divided source of * 


electric energy, such as a number of primary or secondary batteries or dynamos, 
or batteries and dynamos combined. The field coils of the motor are divided 
into sections, each independently supplied with current from one or more of 
the batteries or other units, while the armature is supplied with current from 
one or more of the batteries or other units while the armature is supplied with 
current from the entire source, the grouping of the units being varied so as to 
vary the electromotive force. 5 claims. 


4,633. ‘“‘improvements in method of and means for operating electric motors.” 
c. di Reed. Dated March 2nd, 1899. (Date under International Convention, 
August 17th, 1898.) Relates to the operation of electric motors at different 
speeds by current supplied from a divided source of electric energy, such as a 
number of primary or secondary batteries or dynamos, or batteries and dynamos 
combined. The field windings of the motor or motors are supplied with 
current at aconstant electromotive force, while the armature windings are 
supplied with current at an electromotive force which is varied by 
varying the number of batteries or other units connected thereto in series. In 
order that the current may be supplied approximately equally by the ceveral 
units the arrangement is such that each unit shall in succession be common to 
a series of combinations of different numbers of the units forminga cycle. 3 
claims. 


4,726. ‘Electric incandescent lamps of glowing' refractory substances.” A. 
Howard. Dated March 3rd, 1899. Incandescent lamps. An incandesing body 
consists ofa thin rod or plate on mica, steatite, pumice, or the like, coated 
with a refractory metal, mineral or metallic oxide, which may be applied as an 
ordinary salt of the metal, and consolidated by repeated heating; to render the 
body conductive, the mica is coated thinly with nickel, platinum or other metal 
by a process similar to ceramic gilding, or by electro-depositing. Such coating 
may be applied at the ends of the filament only. Magnesium, aluminium, or 
celluloid may be used to give additional heat at starting, the metals also leaving 
coatings of oxide. The metal coating is held at the ends in t+crew or other 
clamps, these facilitating insertion of new incandescing bodies, which may be 
made to last only a short time. The body is surrounded by a small glass tube, 
open at the ends, and placed in position after starting to protect it from air 
currents. The provisional specification mentions enclosing the conducting 
materials between sheets of mica, and states that the invention is based on 
those described in Specifications No. 1,996, A.D. 1877, and No, 19,424, a.p. 1897. 6 
claims. 

4,727. “‘Improvements in and connected with electric conductor conduits and 
turn-outs for tramway and railway propulsion.” A.M. Taylor. Dated March 3rd, 
1899. Electric railways and tramways on a conduit system with mechanically 
operated contacts in the conduit. The conduit is made with a pair of rails, of 
which one may serve as the running rail. They may be tied together by braces, 
and man-holes or sumps are provided at intervals. Brushes, carried by the 
vehicle or attached to the collector, sweep out the conduit. The collector has 
flexible sides, and rubs over the contact studs or over dummy insulated studs at 
points or elsewhere where it might touch the sides. The studs are carried by 
rods on which is a plug which completes the circuit when pressed back into the 
split.socket, which is connected through a fuse to the feeder. These contacts 
are contained in the rear part of the box, which is kept fisled with oil or other 
liquid from the central station, &c., and the pressure may be increased at any 
time to expel the water through the valve and passage. The rod is guided by 
the tube mounted in insulators, and is normally pressed forward by a spring in 
the forward chamber of the box. This chamber is normally closed by a valve 
on the rod, but a drainage hole is provided. The switch boxes may be duplicate 
on the other side of the conduit to serve as the return or as another member of 
a three-wire system. 4 claims. 


4,778. “An improved electric therapeutic apparatus.” P. J. Wilkinson and 
Cc. P. L. Titherley. Dated March 4th, 1899. Relates to apparatus for administer- 
ing electrically produced radiant light and heat to the body. The leg is placed 
through an opening in a (preferably) aluminium case, formed in two parts 
suitably secured together and provided with heating, &c., appliances consisting 
of filaments contained in exhausted glass tubes encased in tubes secured to 
the case by slabs. The filaments are connected in parallel circuit with a 
current, and switches are provided to enable all or any of them to be discon- 
nected. A viewing hole is provided in the case. Mirrors may be {provided to 
concentrate the heat, &c., on any portion of the limb. 1 claim, 


4,788. “Improvements in or connected with electric arc lamps.” W. J. Davy. 
Dated March 4th 1899, Relates toarc lamps. A holder for guiding an upper 
carbon in a regulating tube, consists of a metal tube split longitudinally near to 
its upper end, to form tongues which grip the carbon. Springs are riveted to 
these tongues, and are widened at their upper ends to make contact with the 
regulating t be. Current may also be conveyed to the upper carbon by 
inclined links pivoted on the frame and carrying a copper roller which bears 
against the carbon or on a clutch plate when this is in a rai-ed position. A 
lower carbon holder consists of a longitudinally split socket, tapered externally 
to receive a sliding ring, which is provided with a pin extending across the 
socket, and is forced down to compress the socket on the carbon by press ng the 
carbon on the pin. An arc-enclosing bell may be secured between a nut and 
. flange on the holder, which is recessed to receive a supporting yoke, 5 
claims, 





4,801. “Improvements in and connected with resistance switches for electric 
circuits.” J.H. Holmes and F. B . Dated March 4th, 1899. Relates to 
resistance switches for motors or for cirouits where it is undesirable to switch 
on the whole current suddenly. The switch is so arranged that the resistances 
are cut out slowlv and automatically after the main circuit is completed, and 
means are provided for preventing the switch from being left in improper 
positions. 5 claims, 


4,821. “improvements In and relating to motor suspension for lly. 
driven vehicles.” A. G. Brookes. (T. Short) Dated March 4th, 1899. The 
electromotor or motors and intermediate driving-gear are mounted in a frame, 
which may be part of the motor casing. At one end the frame is supported on 
bearings on the driving axle, and at the other ends by springs from the truck 
frame. 2 claims. 


4,822. “Improvements in and relating to motor suspension and electric auto- 
motor vehicles. .G. Brookes, (T. -) Dated Match 4th, 1899. Relates to 
the suspension of the motors in electric auto-motor vehicles. The motors are 
supported by journals in frames which are capable of oscillating about the 
axle. The movement of the motors is limited by legs and springs. In a modi- 
fication, intermediate shafts are supported in the brackets or frames. 1 claim, 


4 865. ‘‘An improved electro-gilding process and apparatus to be used In con- 
nection thorewith.” B. J. Round, .. J. Round, and A. Round. Dated March 6th, 
1899. Metal chains, alberts, curb bracelets, and other jewellery made up of 
connecting links are coated with gold by supporting them in a barrel or cage 
rotated within the electrolyte. In the apparatus, the metal vat containing the 
electrolyte, and heated by a burner, is coated with an insulating enamel, except 
at a number of places, and is connected up to the positive wire to form the 
anode. A bar, which rests above the vat in recesses in cross-bars and is held in 
this position by catches, carries two uprights, in which are supported in bearings 
the insulating spindles of the drum or cage. The drum, which is perforated, is 
rotated by toothed wheels and the chain. The drum is formed in two removable 
parts. One portion carries complete end pieces on one of which isa copper col- 
lecting ring, against which presses a brush leading to the negative wire. Each 
portion of the drum is provided with an arrangement of copper wires preferably 
lying close to the walls, and by means of contacts making a continuous wire 
which is connected to the collecting ring by means of the portion passing 
through the end wall. The articles to be plated are put within the drum, the 
two parts thereof are joined together, and the drum, with ‘its supports and 
driving pulley, let down till the bar rests in its place. The drum is then 
rotated, while the current is caused to flow from the wire and vat through the 
electrolyte to the articles within the drum, and thence by the wires and ring 
and brush to the wire. Instead of the drum, a rotating cage-like cylinder made 
up of a series of bars or rods connecting the two ends and provided with a 
cathode wire or wires may be used, so long as it is removable, and the work can 
be easily inserted or removed. Gold anodes may be used, instead of making the 
vat the anode. 4 claims. 


4,931. ‘‘Means for generating and impressing semi-cycles of electromotive force 
on electric circuits for telegraphic and other purposes.” W. L. . (A. C. Crehore 
and G. 0. Squier.) Dated March 6th, 1899. Relates to the generation and 
utilisation of currents in the form of semi-cycles or approximately sine wave 
intermittent currents for telegraph and other purposes such as testing. .The 
currents are generated as alternating currents, preferably differing by half a 
phase, the ends of the armature coils being connected to a whole collector ring. 
In telegraphy, brushes are connected to the transmitter brushes, and the lower 
brushes are connected to the ring. The oe is fed by means of a pin-wheel 
which is connected to the generator by a clutch and is so geared that the space 
of two teeth corresponds with the production and duration of a semi-cycle or 
half phase of the current. Various arrangements of the phases are described. 
the two half rings being joined to two whole rings. By this arrangement, if the 
brushes be removed from one half and one whole ring and brushes be placed 
rings the two whole rings alternating currents are produced which may be used 
for testing purposes on the same system in which semi-cycle currents are 
employed. 10 claims. 


4,931a. “Improvements in and connected with telography.” W.L. Wise. (A. C. 
Crehore and G. 0. Squier.) Dated March 6th, 1899. Relates to modifications in 
the class of apparatus described in specification No. 4,931 a.p. 1899, by which 
the semi-cycles employed can be distinguished by differences in potential as 
well as difference in sign, Fig. 2 shows gne arrangement of the apparatus in 
which a tape having four lines of signal perforations is provided with four 
brushes, connected to the brushes of two commutators, the commutator rings 
being attached to the ends of two windings on the armature, or to a single 
winding having intermediate connections. In a modified arrangement, a single 
wound armature may be employed, but two of the brushes are connected 
through adjustable resistances. The code employed by this system is based on 
the assumption that no two consecutive impulses shall be of the same sign, and 
pe currents of both signs and two different potentials can be made use of. 
6 claims. 


4,941. “Improvements in the governing of electric motors.” J. Eck. Dated 
March 7th, 1899. Motors controlling. The windings of one, two or more motors 
are so arranged that by altering the manner in which the several elements 
constituting the said windings are connected up in circuit, varying speeds and 
outputs of power are obtained. For example, the motor armature may be pro- 
vided with three windings, which are connected to three independent com- 
mutators, fed by brushes. These three windings are such as to generate 
different counter electromotive forces, and they may be connected up in series 
with the field windings, so as to obtain the desired variation in speed or output. 
The number of armature and field-magnet windings may be different from that 
above described, and further variations may be obtained by altering the con- 
nections of the field windings. On the same principle, the speed and output of 
two or more motors may be varied. Sectional field coils and a short-circuiting 
switch may also be provided. 7 claims, 


4,963. “improved means for su plying power on electric and pneumatic railways 
and the like.” R. C. Sayer. Dated March 7th, 1899. Relates to means for supplying 
current or compressed air from aconduit to the vehicles. A tubular rail or conduit 
toothed at the sides, conveys compressed air and contains a supply conductor. 
It is traversed by a correspondingly toothed wheel which carries appliances for 

smaking a tight joint over the valvesin the rail and for opening them or for 
depressing push-pieces which complete the circuit from the main conductor. 
These appliances consist of cups containing internal spindles which are de- 
pressed on to the rail and held there for a certain time while the spindles are 
operated to open the valves, these operations being performed by certain con- 
nections and varicus cam-grooves which are shown in detail in the specifica- 
tion. The cups are connected toaring pipe on the wheel for collecting the air, 
or suitable electric connections are made for the current. The valves, &c., in 
the conduit are carried by springs on cross-pieces, and for electrical purposes 
may have a square spindle with a cam-groove which turns a contact to touch 
the conductor. 1 claim, . 


5,099. ‘“‘ Storage plates for accumulators and process for the manufacture of the 
same.” E.Goller. Dated March 8th, 1899. The plates or electrodes are made 
up of a number of small lead frames in which are openings or perforations and 
cross-bars. The inner sides of the frame are bevelled to aid in keeping in place 
the active material. A number of such frames are placed with the openings 
facing each other and so as to leave small spaces between the frames for the 
passage of the electrolyte. The frames are either soldered together or to lead 
strips. The active material may be placed separately in each frame, or it may 
be packed into them after they have been made up into a plate, so that the 
active material forms one coherent mass throughout the whole plate. The 
plate may be provided also with a perforated plate along each end. 4 claims. 


5,100. “Improvements In and relating to methods for charging and discharging 
accumulators.” V. B.D. Cooper and E. Ridley. Dated March 8th, 1899, Relates 
to the arrangement of a booster or motor-generator for use in charging and dis- 
charging secondary batteries in distributing systems. One arrangement in 
which the armature of the generator and the armature of the motor are 
both preferably mounted on one shaft. By suitably varying the resistances, the 
battery is charged or discharged. Two additional field coils are arranged in the 
boosters, these being in opposition. In other arrangements, one motor may be 
employed to drive several boosters, 5 claims. 
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